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THE COAL FIELDS OF KlNO COUNTY. 



INTRODUCTION. 



NATURE AND PURPOSE OF PRESENT REPORT.' ' • ' 

King comity has been examined very carefully, with a visv- 
of determining the extent and character of its coal areas^ 
Every outcrop of coal that could be found has been examined 
and notes taken on its occurrence; other areas, containing 
sedimentary rocks, but not coal, have been studied to determine 
if possible the relation of such outcrops to the coal bearing 
strata. Igneous areas have also been studied and mapped, es- 
tablishing wherever possible the relationship of such areas to 
the underlying or overlying coal beds. 

The principal faults and folds have been studied in the 
mines themselves and in the intervening areas wherever possible. 
Methods of working and washing coal have been studied in a 
general way, data have been collected on the local markets and 
other markets that King county coals enter; and the classifi- 
cation of coal lands has been discussed in more or less detail. 
Analyses are given of the coals of King county, as well as 
analyses of other coals coming into competition with the local 
products. California fuel oils are such strong competitors of 
Washington coals that some attention has been given to this 
matter. 

It has been the aim to gather data for a geologic and economic 
report on the coal fields of King county and allied subjects, 
so that mine operators, mining engineers, miners, consumers and 
the public in general will get some benefit from a careful reading 
of it. 
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EARLY DEVELOPMENT OP THE COAL INDUSTRY. 

* In 1868 Dr. M. Bigelow found coal on Black river near 
the present site of Reij.ton. A mine was opened and operated in 
a small way until {the Indian outbreak in 1855. Two of Bige- 
low's partners, !]P&n joy and Eaton, were killed by the Indians 
and the iwine Was abandoned. Several attempts have since been 
made to, opto these beds, but they are so impure that they do 
not.pay*.t6 operate. 

-,Ih;i863 coal was discovered in a creek near the present town 
^ ;'-qf,lssaquah and a few months later on Coal creek, near the pres- 
\ ent site of Newcastle. 

Daniel Bagley, G. F. Whitworth, John Ross and other well 
known Seattle pioneers of those days, began the active develop- 
ment of the Coal Creek beds. The coal was transported to 
Lake Washington by wagons, carried across the lake in barges 
and hauled to Seattle by wagons. In 1867 the Lake Wash- 
ington Coal Company, consisting of the above named gentlemen 
and others, was organized for the purpose of developing this 
property on a larger scale. A new opening was made at the 
mine, the coal was transported from the east side of the lake to 
Black river, thence down the Duwamish to the Seattle water 
front. 

In 1870 the property was sold to the Seattle Coal Company. 
This company constructed a tram road from the mine to Lake 
Washington and another tram road from Union bay to Lake 
Union. From Lake Union the coal was distributed in different 
parts of Seattle. 

Early in the seventies, Seattle was making determined efforts 
to get into communication with the outside world. The North- 
ern Pacific Railway had decided upon Tacoma as its western 
terminus. Seattle citizens then decided to build a railroad of 
their own, and as a result they organized the Seattle and Walla 
Walla Railroad and Transportation Company. They built the 

•The Coal Deposits of Washington, Volume 1, pp. 257-9> Washing- 
ton Geological Survey. 
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line from Seattle to Renton and Newcastle. This road is now 
known as the Columbia and Puget Sound Railroad. After this 
road was built, the coal was hauled over it instead of by the 
lake route. 

Coal was discovered at Renton in 1878 by Mr. E. M. Smith- 
ers. Together with T. B. Norris, C. B. Shattuck and others, 
he organized the Renton Coal Company, for the purpose of de- 
veloping the property. The coal was carried by the railroad to 
Duwamish river, from which point it was taken on a barge to 
Seattle. 

The Talbot mine was opened near the Renton mine in 1874. 
John Leary, John Collins and J. F. McNaught organized the 
Talbot Coal Company. After a few years of operation the 
bed was found to be so badly faulted that it was abandoned. 

The Green River field at Franklin and Black Diamond began 
development in the early eighties. Later the coal fields at 
Raging River, Kangley, Durham, Cumberland, Ravensdale, 
Occidental, Taylor and Bayne were prospected and some of 
them developed. 

' PREVIOUS GEOLOGICAL WORK. 

A book entitled "Coal Mines of the Western Coast" was 
written and published by W. A. Goodyear in 1877. This re- 
port describes in a graphic and accurate manner the various 
coal fields of California, Oregon and Washington. His de- 
scription of the Newcastle-Coal Creek field is in considerable 
detail. His conclusions at that early date, both as to the 
geology of the fields described and their future importance were 
remarkably accurate. 

In the early eighties Mr. Bailey Willis, with a large force 
of men, working under the auspices of the Northern Transcon- 
tinental Survey, spent about three years making a careful ex- 
amination of the King county coal fields in connection with his 
study of the entire coal fields of the state. It is remarkable 
what accurate work this geologist did in those early days. It 
is difiicult enough at the present time, with all the later develop- 



14 Btdletin No. 5, Washmgton Geological Survey 

ment work that has been done, to accurately map the geology 
of so complex an area. 

Dr. Ruffner published a report on the coal fields of Wash- 
ington in 1887. This report deals more particularly with the 
Issaquah-Raging River areas. The Seattle and International 
Railroad Company was at that time interested in the development 
of these fields. Dr. Ruffner's report has been drawn upon for 
some of the data regarding the Raging River district. Many 
openings were made at the time of his examination, which have 
since completely caved in and may be no longer examined. 

In 1901 and 1902 the Washington Geological Survey made a 
report on the coal mines of the state under the direction of 
Professor Henry Landes. The results of this work have been 
published in Volumes 1 and 2, Washington Greological Survey. 
These reports, as far as King county is concerned, dwelt for 
the most part with descriptions of the mines and details of the 
coal beds, along with some analyses. The appropriation for 
the work was too small to attempt a detailed geological survey. 

In 1896 Mr. Bailey Willis and Dr. George Otis Smith, of the 
United States Geological Survey, mapped the area known as the 
Tacoma quadrangle. This quadrangle does not extend east of 
Franklin, neither does it reach very far north of Renton. It 
necessarily omits the New Castle-Issaquah-Grand Ridge area to 
the north, the Taylor-Raging River field to the northeast and 
the Green River field east of Franklin. The results of this 
work were published by the United States Geological Survey 
as The Tacoma Folio No. 54. In this folio will be found the 
most complete paleontological study of the Puget formation 
and it is from this folio that some of the data covering that 
phase of the report have been taken. 

The United State Geological Survey has cooperated with the 
Washington State Geological Survey in making a collection of 
samples of Washington coals. These samples were analyzed in 
the laboratories of the United States Geological Survey and 
published as Bulletin No. 474. 
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BASE MAPS. 

The map on which the geology and classification are shown is 
compiled from various sources. Free use has been made of the 
United States General Land Office maps and the King County 
Engineer's maps. The United States Geological Survey maps 
of the Seattle and Tacoma quadrangles have been used as 
checks on the work. The surface lines of the various coal com- 
panies' mine maps have been the bases for the section lines sur- 
rounding the coal properties. 

The maps of the various railroads have been used in locating 
their respective lines. 

The accurate maps in the King County Assessor's office have 

, been used in filling in some of the topography and the roads 

aTid trails 

CHARACTER OP FIELD WORK. 

It has been the aim in the field work to examine every coal 
and sedimentary outcrop within the area mapped. This has 
been accomplished by sending out men in various directions from 
a given center and mapping all the outcrops found. Complete 
notes were taken, and surveys for distance and direction to 
some section corner were made. Work in a region covered 
for the greater part with glacial drift, as well as a heavy 
growth of trees and underbrush, is necessarily slow. Day after 
day was spent without finding an outcrop. In and around the 
developed mines, cross-sections were made of all coal beds and 
rock tunnels. Samples of all commercial coal beds were col- 
lected, and the analyses were made by the United States Ge- 
ological Survey. 

In the Green River area, a detailed stadia survey was made 
from the northwest comer of S. 28, T. 21 N., R. 6 E. to a 
point one mile up the river from Palmer Junction. Stations 
were set at numerous points along the course of the river, all 
the coal and bony beds were accurately located and detailed 
sections taken wherever possible. This detailed survey and 
classification of material are the bases for the three columnar 
sections in the Green River series, viz., the Kummer, Franklin 
and Bayne series. 
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The Green River section has been used as a basis for correlat- 
ing wherever possible the other coal areas. It has been the en- 
deavor to work out the geologic structure and correlate the beds 
of widely separated areas. The principal folds and faults have 
been studied and their positions mapped. Underground water 
problems have been studied as much as the limited time would 
permit. 

The character and extent of the principal areas of igneous 
rocks within the coal fields have been studied and mapped. The 
methods of working the coal and preparing it for market have 
been studied in a general way. 

PERSONNEL. 

In addition to the writer, the following men have been em- 
ployed at various times upon the survey of the King county coal 
fields : 

C. E. Weaver, E. J. Saunders, E. E. Smith, W. M. Stephen 
and Charles Fettke for the summer of 1909. E. J. Saunders, 
H. E. Taylor and Charles O'Connor for part of the summer of 
1910 and for a few weeks in 1911. C. H. O'Connor, H. E. 
Taylor, Guy L. Putnam, Wm. Ruggles, Earl Packard and 
J. J. Runner were employed in checking some forirer work 
and getting data on later developments. In addition to the 
above men, who did the field work as noted, the following drafts- 
men have been employed to prepare the plates for the report: 

F. B. Lassoie and Miss Silena Brown. 
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river. 
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CHAPTER I. 
GEOLOGY OF COAL. 

COAL AS A ROCK. 

When we consider coal in geology, it is customary to con- 
sider it as a rock and treat it with reference to its relation- 
ship with other rocks. Coal is found in connection with sedi- 
mentary rocks, the roof and floor of A coal bed* consisting of 
sediments that have been laid down in water. Coal bearing 
strata are often 5,000 to 10,000 feet in thickness with the 
coal beds occurring at various horizons throughout the sedi- 
mentary layers. The beds range from a very few inches to 
over a hundred feet or more in thickness. Some of the beds 
are of pure coal with no partings of bone or shale, as in the 
instance of the lower bench of the McKay bed at Franklin 
and Black Diamond, while other beds are alternating layers 
of coal, bone, shale or rock. 

COMPOSITION OF COAL. 

Coal is treated by some writers as a mineral and by others 
as a rock, but since it has no definite chemical composition, it 
will be treated throughout this discussion as a rock. Coal is 
composed principally of carbon along with other elements such 
as hydrogen, oxygen, nitrogen and sulphur, as well as the 
ash, which is usually a combination of such substances as 
silica, potash, soda, alumina and iron. 

The chemical compositions of different coals are shown in the 
table below: 

ELEMENTABY ANALYSES OF DIFFERENT COALS.* 



1. Coal, Eastern Pezm. . . . 

2. Coal, Clay county, Ind. 

8. Coal, Ohio 

4, Coal, Breckinridge, Ey. 

6. Goal, Bovey 

6. Feat 



Carbon 



90.46 
82.70 
78.80 
68.13 
60.81 
G9.47 



Hydrogen 



2.48 
4.77 
5.79 
6.49 
6.68 
6.62 



Oxygen 



2.45 

9.89 

16.68 

6.83 

22.86 

81.5; 



Nitrogen 


Sulphur 


Ash 


Analysts 






4.67 
1.07 
1.90 
12.80 
2.27 


Renault 


1.62 
1.62 
2.27 
0.67 
2.61 


0.45 
0.41 
2.48 
2.86 


Cox 

Wormley 
Peters 
Vaux 
Websky 



•Ashley, George H., Twenty-third Annual Beport, p. 14, Indiana Qeological Surrey. 



^Erroneously called vein, sometimes seam. 
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It IS generally agreed that coal is fossilized vegetal matter, 
and is made up principally of the elements as shown in the 
above table. Part of the carbon is free and is represented by 
the fixed carbon in a coal analysis, while some of the carbon is 
combined with hydrogen, forming the hydro-carbons. The mois- 
ture in the coal is a combination of part of the hydrogen and 
oxygen; the nitrogen is inert; and the ash represents the nat- 
ural ash to be found in ordinary peat and in some cases the silt 
that collected in the bed during deposition. 

In the process of burning coal the carbon and hydro-carbons, 
with part of the sulphur, are the only heat producing elements. 
The fixed carbon gives off heat when combined with oxygen, as 
do the hydro-carbons ; the water or moisture gives up no heat, 
but is a detriment, in that it takes a portion of the heat units of 
the burning coal to drive off the water. The ash also is of no 
value as a heat producer. So it can readily be seen that the 
greater the proportion of moisture and ash, the smaller will be 
the heating value of the coal. 

CHEMICAL AND PHYSICAL PROPERTIES OF COAL. 

CAKING COALS. 

Some coals have the property of caking when thrown on 
the fire; a coking coal will usually do so, but this is true of 
very few free burning coals. 

One advantage a caking coal has over a free burning coal is 
that the fine particles can be burned, from the fact that the 
entire bed of burning coal cakes, whereas if the coal did not 
cake the fine particles would fall through the grate-bars and 
be lost in the ashes. 

COKING COALS. 

Few of the coals of King county coke. The bituminous 
coals of Snoqualmie, also some of the coal from the beds at 
Kangley, Durham and the Big Six mines coke more or less. 
This is a property very marked in some coals and entirely ab- 
sent in others. It is not known why some coals will coke and 
others will not. It is a well-known fact that of two coals with 
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identically the same chemical analysis, ()ne may coke and the 
other will not. It has been suggested that the coking prop- 
erty is due to the physical character of the coal. One theory 
is that it is due to the presence or absence of certain bacteria 
that lived in the plants at the time of the deposition of the 
vegetal mass that constitutes the coal. 

HARDNESS. 

Some bitimiinous coals are very soft, and in fact will stand 
little or no handling. This is true of a great deal of the best 
coal in the Controller Bay coal field of Alaska. It is also true 
of the Snoqualmie coal in this county, and the Wilkeson coal 
in Pierce county. This property is not such a very great 
handicap for a caking or coking coal, but for a free burning 
coal it is a very serious one. A great deal of the profit in 
mining coal for the domestic market depends upon the percen- 
tage of lump the coal bed can produce. 

The sub-bituminous coal of Renton, Newcastle and Grand 
Ridge are hard enough to produce a fair percentage of lump 
coal. 

FRACTUEB. 

Some coals, such as the McKay coal at Franklin, have a 
cubical fracture. Many bituminous coals have this property. 
Most of the Renton-Newcastle-Issaquah-jGrakid Ridgfe coals 
have a conchoidal fracture, while the lignites of Lewis county 
have a shaly fracture. 

CLASSIFICATION OF COAL. 

Ordinarily coal is classified as follows, in a descending order 
of the fixed carbon constituent: anthracite, semi-anthracite, 
semi-bituminous,* bituminous, and sub-bituminous. Of still 
lower grade in percentage of carbon we have lignite and peat. 
The following table shows the analyses of certain peats, lignites 

•Note here the unfortunate placing of the semi-bituminous between 
the semi-anthracite and the bituminous, thus leading to more or less 
confusion. 



22 



Btdletm No. 3, Washmgton Geological Survey 



and coals in the ascending order. The various classifications 
of coal will be discussed under another head: 

PROXIMATE ANALYSES OF PEAT, LIGNITE, and COALS.* 





PEAT 


LIGNITE 


BITUMINOUS COALS 


ANTHRACITE 




Dis- 
mal 
Swamp 


Ath- 
ens, 
Texas 


Atas- 
cosa 
cou'ty, 
Texas 


Leon 

cou'ty, 

Texas 


Wald- 

rip, 

Texas 


Penn- 
syl- 
vania 


Penn- 
syl- 
vania 


Penn- 
syl- 
vania 


Penn- 
syl- 
vania 


Moisture 

Volatile matter.. 
Plxed carbon ... 
Ash 


78.89 

18.84 

6.49 

.78 


9.10 
42.20 

7.37 
41.82 

0.62 


13.285 

59.865 

18.525 

8.825 

2.860 


14.670 

87.820 

41.070 

6.690 

0.250 


4.66 
88.50 
44.80 
12.14 

7.96 


0.9 
25.68 
51.80 
17.77 

4.4 


1.8 

20.87 

67.20 

8.80 

1.88 


2.74 

4.26 

81.51 

10.87 

0.62 


2.98 

4.29 

88.18 

4.04 


Sulphur 


0.65 









•Tarr, R. S., Economic Geology of United States, page 812. 

The classification commonly adopted since 1877 is the one 
proposed by Mr. Persifor Frazer, Jr., assistant geologist of 
the Second Geological Survey of Pennsylvania. This classifi- 
cation is based on fuel ratios, expressed by the quotient of the 
fixed carbon divided by the volatile combustible matter. 

The following classification was adopted for the coals of 
Pennsylvania : 

NAME OF COAL. FUEL RATIO. 

Anthracite 100 to 12 

Semi-anthracite 12 to 8 

Semi-bituminous 8 to 5 

Bituminous 5 to 

This classification worked very well for the coals of Penn- 
sylvania, except that the term semi-bituminous is a misnomer 
and does not state correctly the relationship of the bituminous 
and semi-bituminous coals. Correctly speaking semi-bitumi- 
nous would be considered a lower grade coal than the bituminous. 
It will be noticed that no provision is made for the sub-bi- 
tuminous coals and lignites, into which class the greater por- 
tion of Washington and western coals will fall. 

In an attempt to overcome this oversight, it was proposed 
by Collier* that the percentage of moisture in a coal be used as 

•Bulletin No. 218, U. S. Geological Survey. 
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a basis of classification. Collier's scheme was to class all coals 
with less than ten per cent, moisture as bituminous and those 
with more than ten per cent, as lignites. This arrangement 
was found to have its shortcomings, in that it classed some ac- 
knowledged lignites as bituminous and vice versa. There has 
been a great deal of discussion during recent years as to the 
best method of classifying coals and lignites. Mr. M. R. 
Campbell of the United States Geological Survey has treated 
this subject very fully in Professional Paper No. 48, U. S. (Geo- 
logical Survey. After arranging a great number of analyses of 
coals from various parts of the United States into a classifica- 
tion, according to their fuel ratio, Mr. Campbell found that the 
anthracites and the higher grade bituminous coals fell within 
the proper limits, but that there was great discordance in the 
lower grade coals, so h^ suggested that the fuel ratios be dis- 
carded. He further tabulated a list of analyses of various 
coals and lignites on the fixed carbon basis with the result that 
the fixed carbon basis agreed closely with the fuel ratios and as 
a result did not properly classify the lower grade coals. 

He then arranged a series of coals and lignites based on 
their calorific values, or the British thermal units, calculated 
on a pure coal basis. He found that the lower grades of coal 
are taken proper care of on this basis, but that pertain of the 
bituminous coals are rated higher than known anthracite coals. 

He next classified a great number of coals and lignites on 
the hydrogen basis, in which case the air-dried analysis was 
used, and the percentages re-calculated on the basis of exclud- 
ing ash and sulphur. He found that the results were satis- 
factory in so far as the higher grade coals were concerned, but 
it was not satisfactory for the lower grade bituminous and 
lignite grades, and decided that the hydrogen basis was not 
satisfactory. 

Next he arranged the various analyses according to their 
carbon-hydrogen ratio, and discusses the scheme as follows:* 

♦Campbell, M. R., Classification of Coal. Professional paper No. 
48, p. 168, U. S. Geological Survey. 
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^^The schemes of classification so far given, take account of 
all the fuel elements of the coal or all the elements upon which 
a classification can logically be based. The percentage of car- 
bon forms the most satisfactory basis of classification so far 
tried, but carbon is only one of the important fuel elements of 
coal. Hydrogen is almost equally valuable, yet, as has been 
shown in a previous table, this, taken alone, does not afford a 
satisfactory basis. 

"The increase in the value of coal from the grade of brown 
lignite to that of anthracite involves both carbon and hydro- 
gen; it depends upon an increase (or at least no diminution) in 
the amount of the former and a direct loss of the latter. For 
this reason the ideal classification should take account of both 
elements. 

"Since the percentage of hydrogen decreases as the per- 
centage of carbon increases the two elements should not be 
combined by addition or by multiplication, for both of these 
processes would tend to equalize the results, and this is unde- 
sirable for purposes of classification. Subtraction or division, 
therefore, must be used to express the desired relation. The 
latter seems to be the most satisfactory, and, therefore, a table 
has been prepared showing these quotients or ratios." 

Mr. Campbell then shows a table of various coals and lig- 
nites arranged on the carbon-hydrogen ratio basis and classi- 
fies then into ten groups. Continuing, he says : 

"In considering schemes of classification, it must be remem- 
bered that our present knowledge of the chemical composition 
of coal is very imperfect, and that any scheme which may be 
proposed depends to a certain extent on unknown or little-un- 
derstood factors. For this reason any scheme must be re- 
garded as provisional. 

"The points of greatest weakness are our ignorance of the 
nature of the volatile combustible matter and also of the form 
or nature of what is usually called moisture." 

After discussing the details of the moisture contents, Mr. 
Campbell states that in his judgment the carbon-hydrogen 
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ratio as a basis is the best obtainable. He feels that it wiU 
dover all classes of coal with the possible exception of cannel. 
coal. He then proposes a grouping or classilScation as fol- 
lows: 

PROPOSED GROUPS OF COAL AND ALLIED SUBSTANCES. 

Carbon-Hydrogen Ratio. 
Group A: Graphite oo to ( ?) 

Groups.) A«f»iTH»nit« S (') to 30 (?) 

Group C:[ Anthracite j ^^ (?) to 26 (?) 

Group D: Semi-anthracite 26 (?) to 23 (?) . 

Group E: Semi-bituminous 23 (?) to 20 

Group F: ^ ( 20 to 17 

Group G: ' x>ix„^i„«„« J 17 to 14.4 

Group H: \ Bituminous ^^ ^ ^^ ^2 5 

Group I: J 1 12.5 to 11.2 

Group J: Lignite 11.2 to 9.3 (?) 

Group K: Peat 9.3 (?) to (?) 

Group L: Wood (cellulose) 7.2 

Summarizing, Mr. Campbell states: 

*'l. Fuel ratios, or any of the components of coal, as de- 
termined by a proximate analysis, are worthless for purposes of 
classification except for highly carbonized fuel, such as anthra- 
cite, semi-anthracite, and semi-bituminous coal. 

*'2. Calorific values are equally unsuited, but in this case 
the failure is particularly well marked in the upper part of the 
coal column. 

**3. Of the elements shown by an ultimate analysis, carbon 
is the only one at all satisfactory, and this fails in detail. 

*'4. Carbon-hydrogen ratios form a satisfactory basis for 
classification. This scheme applies perfectly to all samples of 
fuel tested at St. Louis during the past year, and these in- 
clude representatives of all classes, except cannel coal and some 
classes of anthracite and semi-anthracite coal. 

"5. Twelve classes of coal and allied compounds are sug- 
gested, as shown in the table given." 

For the purpose of classifying a coal according to Mr. 
Campbell's method, it is necessary to have an ultimate analysis 
for the purpose of getting the elements carbon and hydrogen. 

To partly overcome this last feature, Mr. D. B. Dowling of 
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the Canadian Geological Survey* has proposed a scheme based 
on a proximate analysis, which he called the "split volatile 
ratio." It may be expressed as follows: 

Fixed carbon + V2 volatile combustible. 
Moisture -f Va volatile combustible. 

Mr. Dowling proposes the following classification: 

SCALE OF EATIOS. 

Anthracite 15 up 

Semi-anthracite 13 to 15 

Anthracite coal 10 to 13 

High carbon bituminous 6 to 10 

Bituminous 3.5 to 6 

Low carbon bituminous 3 to 3.5 

Lignitic Coal 2.5 to 3 

Lignite 1.2 to 3.5 

Mr. Dowling experimented with a set of analyses made by 
the United States Geological Survey at the St. Louis station. 
He found that by arranging the same set of analyses in the 
form of coordinates on the carbon-hydrogen basis suggested by 
Mr. M. R. Campbell, that the resulting curve agreed very well 
with a curve produced by arranging the analyses on the split 
volatile ratio basis. 

The writer simply calls attention to these various classifica- 
tions to show the need of a basis whereby all coals can be classi- 
fied, so that one might know the character of the coal from its 
classification. The Dowling method of classification appears to 
suit the requirements of Washington coals and lignites the best 
of any method yet observed. 

IMPURITIES IN COAL. 
SULPHUR. 

Generally speaking King county coals are remarkably free 
from sulphur. This element appears in coal in different forms ; 
sometimes combined with iron, forming pyrites, while at times 
it is combined with calcium, forming calcium sulphate. Sul- 
phur balls or nodules of pyrites occur, but not frequently, in 
King county coals. Some beds, as No. 1 at Issaquah and No. 3, 

♦Dowling, D. B., Bulletin No. 1035, page 44, Canadian Geol. Survey. 
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Independent mine, have considerable sulphur, combined with 
lime, forming gypsimi. 

PHOSPHORUS. 

Very little phosphorus occurs in the coal of this county and 
since very little of the coal is used for making coke, the pres- 
ence of this element is not a serious factor. 

NITROGEN. 

The presence of much nitrogen in the coal detracts from its 
value, for the reason that this element is inert and hence adds 
considerable to the weight and does not assist combustion. 

OXYGEN AND WATER. 

These ingredients are as undesirable in coal as nitrogen, 
since they add to the weight without assisting in combustion. 

OCCURRENCE OF COAL. 
COAL OCCURS IN BEDS. 

Coal beds were originally laid down in horizontal or nearly 
horizontal layers. The accumulating vegetal matter grew in 
a swamp and each autumn there would be an abundance of 
vegetal substance that would fall and be preserved beneath the 
surface of the shallow water. This swamp subsided sufficiently 
so that there was an approximate elevation at which the surface 
of the water would remain above the roots of the plants. This 
accumulation continued for a great period of time, at least for 
the production of the thicker beds. It is estimated that it has 
taken five feet of vegetal matter to form one foot of bituminous 
coal; at this rate it would take twenty-five feet of material to 
form a bed such as the McKay, which averages about five feet 
over a great part of its area. 

EXTENT OF COAL BEDS. 

Nearly all, if not all, the coal beds of King county have been 
formed in place and are fairly uniform over comparatively 
good sized areas. When compared with such beds as the fa- 
mous Pittsburg bed in the East, the local beds are very irreg- 
ular, but when compared with the beds of Whatcom county, 
this state, and most of the coal beds or lenses of the Controller 
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Bay coal iSeld, of Alaska, they are remarkably regular. The 
McKay bed in the Franklin-Black Diamond field, (to which 
reference has been made several times) is a very regular bed 
and extends over a comparatively large area. The physical 
conditions of this bed indicate that at the time of its accumula- 
tion and deposition, land areas were very stable in its vicinity, 
and the streams entering into the estuary or swamp were re- 
markably free from silt, for we find that there is very little 
more ash in the coal of this bed than would be had from a 
similar amount of vegetal matter. On the other hand, such 
beds as the Bagley at Newcastle, show that after the deposition 
of the lower part of the bed, certain areas subsided, allowing a 
deposition of shale and clay before the upper bench had ac- 
cumulated. It is these variations in elevations of land areas 
during the interval between the deposition of separate benches 
of the same beds or of separate beds, that make the correlations 
of coal beds in this county a difficult problem. 

COAL BASINS. 

It has been stated that coal beds were laid down in a hori- 
zontal position. One would naturally infer from this that the 
upper and lower parts of the bed were parallel. In a sense 
this is true, yet when looked at on a large scale, every coal bed 
or series of coal beds are at best elongated lenses that have ac- 
cumulated within certain basins, estuaries and swamps. Every 
swamp had its margin, so has every coal field its limit. It ap- 
pears from the best data at hand, that the present mine at 
Coal Creek occupies the site of the center of the great estuary 
in which the Newcastle-Issaquah-Grand Ridge series Were de- 
posited. The beds and the material between them thin out to 
the east and west of the Coal Creek mine. 

COAL HORIZONS. 

During the Carboniferous period, in some parts of the world, 
coal beds were deposited over large areas. In other regions it 
was the Cretaceous period that was productive of coal beds. In 
King county it was the Puget formation of the Eocene period 
in which all or nearly all the coal beds were deposited. At the 
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close of this period, physical conditions changed so that they 
were unfavorable for the accumulation of coal beds. Hence we 
find the Puget formation of the Eocene period the coal horizon 
for King county. 

ROCKS ACCOMPANYING COAL. 

Generally speaking, the material underlying a coal bed is the 
soil upon which the vegetal matter took root. There are in- 
stances where the sub-soil is pure sandstone, but these are rare 
compared with a subsoil of shale, carbonaceous shale or clay. 

The material overlying a coal bed may be bony coal, car- 
bonaceous shale, shale or sandstone, depending entirely upon 
the materials the currents were carrying into the swamp after 
the subsidence which caused the death of the plant life of a 
particular bed. 

In the King county coal areas bony coal, carbonaceous shales, 
shales, sandstones and igneous rocks accompany the coal beds. 
Little or no limestone has been observed within the coal meas- 
ures. In other areas in the United States and Great Britain, 
limestone, as well as iron ores, occur very frequently within the 
coal measures, but neither of these conditions prevail in King 
county. 

BONE COAL. 

Frequently bone beds occur associated with coal beds, and 
sometimes there are streaks of bone within the coal bed itself. 
At other times the entire bed is made up of bone. Instances 
have occurred where bone beds have been found to change to 
coal in parts of the bed, and other instances are on record 
where a coal bed has become so bony that it no longer pays to 
work it. The bone in the coal represents a layer of vegetal 
matter that became thoroughly impregnated with silt at the 
time of deposition. 

CARBONACEOUS SHALES. 

Carbonaceous shales represent areas of growing vegetation 
where large quantities .of silt were being brought into the 
swamp at the time the vegetatioiji was growing. Such shales 
grade from a very impure bone to a shale, representing the 
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varying amounts of silt brought into the swamp or estuary 
during the deposition of the vegetal matter. 

SHALES. 

Shales vary in color from light colored to very dark, de- 
pending on the amount of carbonaceous matter and the amoimt 
and condition of the iron constituent. They also vary greatly 
in smoothness and feel. Some are very fine grained and have 
practically no grit, while others contain coarse particles and 
much sand, so that they are termed sandy shales. Shales rep- 
resent particles of silt that have been deposited, usually in 
water too deep for the growth of vegetation. The shales oc- 
curring in the coal horizons of King county are sometimes 
mined and manufactured into various clay wares, as at the 
following places : Kummer, Taylor, Bayne and Durham. The 
shales quarried at Renton overlie the coal bearing horizon at 
that place. Shales vary in character from place to place. The 
coal measures of King county are very rich in shales that make 
high grades of vitrified ware of various kinds. In fact there 
are enough high grade shale beds in this county to supply the 
entire Pacific Coast with paving brick and sewer pipe, and 
other vitrified wares. 

SANDSTONES. 

The sandstones represent rounded particles of silica, with 
sometimes mica and other ingredients that have been deposited 
and solidified. Sandstones occur more frequently than shales 
in the coal horizons of King county. In one instance, near 
Kummer, there is a sandstone stratum that is over 400 feet 
thick. Sandstones vary more rapidly in thickness than do 
shales. They represent clear water deposition and usually a 
shallow water condition. Frequently cross-bedding occurs, 
which indicates changes in currents at the time of deposition. 
The cementing material in sandstone is sometimes iron and 
sometimes lime. Some of the sandstones of this county have 
been used for glass making purposes^ The glass factory at 
Renton has used some of the sandstone from the Renton mine. 
Very, little of the sandstone is suitable for building purposes. 
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The Franklin sandstone as it outcrops near Cumberland has 
been used to a limited extent for building stone. 

LIMESTONES. 

Very little, if any, Kmestone occurs in this county among the 
coal bearing strata. Some of the beds at Taylor and Kummer 
are so full of fossil shells that they constitute impure lime- 
stones. 

ORIGIN OF COAL. 

There is hardly any question but that coal is of vegetal 
origin. The chemical analyses, the physical structure of lig- 
nites, a microscopic examination of a thin particle of coal, all 
prove the vegetal origin of coal. Some coal beds have trees 
extending from the bed into the roof. This is true of one bed at 
Newcastle and is also true of No. 2 at Renton. In the New- 
castle bed one tree is well exhibited, the bark showing very 
plainly; the woody part of the tree has been replaced by silica 
and is now solid rock; but the annular rings may be plainly 
seen in some of the specimens. 

STAGES OF CARBONIZATION. 

With careful chemical analyses of vegetal matter, it may be 
clearly shown that the elements which form wood are to be 
found in coal; in fact, every step can be followed through the 
various degrees of metamorphism from peat to lignite, lignite 
to lignitic coals, then to sub-bituminous coals, bituminous coal, 
semi-bituminous coal, semi-anthracite, anthracite, and finally 
graphite. 

CONDITIONS OF COAL FORMATION. 

Vegetal matter decaying in air is soon carried away, but 
when it falls beneath water a great part of it is preserved. In 
swamp or peat bogs we find the plant growing near the sur- 
face, farther down we find dead plants, and near the bottom of 
the swamp we find the black vegetal muck that has taken its 
first step toward forming coal. It is assumed that in past 
ages, such as the Carboniferous, Cretaceous, and Eocene, when 
the most important coal fields were formed, climatic conditions 
were far more favorable to the formation of coal than at the 
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present time. Large areas occurred in which there were lux- 
uriant growths of tree ferns, pahns, mosses and other plant 
families. Some areas were covered sufficiently with water so 
that as the plant life grew and the leaves or other parts of the 
plant fell, they were preserved. The swamps were usually close 
to the sea and the water sometimes brackish. After a period of 
time in which a large quantity of vegetal matter grew and ac- 
cumulated, subsidence took place, and the vegetal matter be- 
came covered with either mud or sand, depending upon what 
material the streams were carrying into the swamp at that time. 
These muds formed shales, while the sands were hardened into 
sandstones. 

PRESENT POSITION AND STRUCTURE OF COAL. 

While coal beds were originally laid in a horizontal position, 
it is seldom we find beds in that position at the present day. 
Particularly is this true in the coal beds of King county. In ad- 
dition to the change in elevation, there are other irregularities 
such as the following: 

1. Irregularities of original deposition. 

2. Irregularities due to movements of the earth's crust. 

3. Irregularities due to subsequent erosion. 

IRREGULARITIES OP ORIGINAL DEPOSITION. 

If the swamp in which a coal bed was formed was the result 
of gradual sinking of the land for a considerable distance, and 
that at no time had the bottom of the swamp been far above the 
general drainage level, the resulting coal bed is likely to be 
regular as far as the bottom is concerned. On the other hand, 
had the bottom of the swamp been at a considerable distance 
above the general drainage level, it is more than likely that a 
part at least of the area was eroded, and as a result we find the 
bottom of the coal bed very irregular*. After the vegetal mat- 
ter had grown for a considerable period of time, and sudden 
subsidence takes place over the entire area, the material car- 
ried into the swamp forms the roof of the bed, and the bed is 
preserved intact. In cases where there were slight elevations 
after deposition, erosion took place and we find some beds with 
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— Outcrop at Coal B«d near Ba^ne, 
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portions of the bed eroded. This is true of No. 4 bed, Newcastle 
and Issaquah. 

Splitting of beds developed from the fact that only portions 
of the swamp subsided. For example, after a portion of a bed 
was formed, subsidence took place more rapidly in one part of 
the swamp than the other, with the result that before the upper 
part of the bed was formed the material accumulated much 
thicker in the lower part of the swamp than the other. A 
familiar example is the splitting of the well known McKay bed 
at Black Diamond. At the No. 14 mine, near the outcrop, the 
distance between the lower and upper benches is only a few 
feet and this interval is composed of carbonaceous shale. In 
the north end of the Morgan slope there is over ninety feet of 
material between the two benches. After the deposition of the 
lower bench and the overlying shale, rapid subsidence took 
place to the westward, while the area around No. 14 mine re- 
mained more or less stationary. The sand was deposited over 
the subsiding western area, after which came a period of rest 
and another swamp was formed for the accumulation of the 
upper bench. 

IRREGULARITIES DUB TO MOVEMENTS OF THE EARTH'S CRUST. 

In this county every bed is inclined at least a small amount, 
while some of the beds are nearly vertical. The inclined posi- 
tions are due to the great compression the earth's crust has 
been subject to at the time mountain building forces were in 
action. After the coal beds were deposited, there came a great 
uplift whereby a great series of folds were produced. These 
folds were formed in a line more or less paralleling the great 
uplift. Hence we find the Green River coal field thrown into a 
series of folds, their axes lie in a general north and south di- 
rection. When the strata are bent in the form of an arch, the 
fold is called an anticline ; when in the form of a basin or trough, 
it is termed a syncline (see accompanying sketch). 

The axes of these folds are not always horizontal. In the 
Green River field they plunge south, south of a point west of 
—3 
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Kanaskat and plunge north in the area north of this point. 
Some of these folds disappear when traced lengthwise. At Ren- 
ton, for example, near the surface of the Talbot mine the 
sjncline is very sharp, while down at the eighth level it has 
broadened so that it is hardly perceptible. Some folds develop 
into faults at certain points along their axes. 

IRREGULARITIES DUE TO SUBSEQUENT EROSION. 

After the coal beds were formed, and the subsequent uplift 
that has brought them into the positions we now find them, 
there was a later stage in which the entire area up to certain 
elevations was covered with glaciers or fields of ice. The various 
streams that drained this area after the uplift and prior to the 
Glacial period, accomplished a great work in the general erosion 
of the land. 

Some of these streams, but not many, retain at the present 
time approximately the channels they occupied prior to the 
coming of the great ice sheet. Certain areas, prior to the 
glacial period, were considerably higher than they are at pres- 
ent. For example, the district around Issaquah was relatively 
much higher at one time than at the present. Issaquah creek, 
or its predecessor, eroded this district to a much greater depth 
than the present sea level. Later subsidence took place, and at 
the close of the Glacial period the ice sheet with its burden of 
clay, sand, and gravel, deposited its load. As a result we find 
in the lower levels of the Issaquah mine, sand and gravel at a 
point far below the present sea level. The land surrounding 
Renton has also subsided from a former higher position and it 
would not be strange if to the north of the Renton mine, along 
the Cedar River valley, it were found that there was a pre- 
glacial bed considerably below the present sea level. In the 
Green River district this condition prevails. At one point in 
section 84, T. 20 N., R. 6 E., a hole was sunk entirely in 
gravel to a distance of over two hundred feet below the present 
bed of Green river. This indicated then that as we get away 
from the hills of rock we are liable to encounter at almost any 
point pre-glacial valleys that were filled with sediments at the 
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close of the glacial period. The present topography has but 
little bearing in indicating the probable topography of the 
area underlying a gravel pit. 

FAULTS. 

Accompanying the forces that produce anticlines and syn- 
clines we find certain other forces, or their component forces, 
that develop faults. 

There are two classes of faults, viz.: the normal faulty 
caused by a tension force in which the parts were pulled apart ; 
and the reverse, or thrust fault. (See figure which shows di- 
rection of arrows.) This latter fault was caused by compres- 
sion, or the reverse force to that which caused the normal fault. 
In the thrust fault, the parts have been pushed beyond each 
other (see sketch). Some faults are clear cut and can be 
identified and classified, while other fault planes are really fault 
zones and at times very difiicult to classify. 



CHAPTER n. 
GENERAL GEOLOGY OF KING COUNTY COAL FIELDS. 

GEOGRAPHIC POSITION. 

By an inspection of the geologic map of the King county 
coal fields, it will be seen that the known and probable coal 
areas in this county are irregular in outline and in some in- 
stances widely separated. 

Beginning in the western end of the county, we have the 
Black River-Renton district, in two areas, separated by the 
alluvial valley of Black river. Northeast and east of this field 
is the May Creek-Cedar Mountain area. This area, as will be 
noticed, is narrow, and has a southeasterly and southerly trend. 
North of the May Creek area lies the Newcastle-Coal Creek- 
Issaquah-Grand Ridge area, a narrow belt having an easterly 
and northeasterly trend with a northern and northwestern dip. 
We then have the Tiger Mountain-Raging River area with its 
many faults and intrusions of igneous rocks. This area lies 
partly on the east margin of T. 28 N., R. 6 E. and extends 
northeasterly, then southeasterly into townships 24, 23 and 22 
N., R. 7 E. In sections 30 and 31, T. 23 N., R. 7 E., is the 
Hobart area, whose limits are more or less obscured by glacial 
drift and lava flows. In parts of sections 33 and 34, T. 23 
N., R. 7 E., and parts of sections 2, 3, 4, 9, 10 and 11, T. 22 
N., R. 7 E. lies the Taylor area. South of Cedar river and 
more particularly in sections 24 and 26, T. 22 N., R. 6 E. is 
the small area surrounding the Danville prospects. South and 
east of this latter area lies the largest and most productive dis- 
trict in King county, containing the Ravensdale, Black Dia- 
mond, Franklin, Kummer, Krain, Cumberland, Bayne, Durham, 
and Kangley fields. It occupies parts of townships 20, 21, 22 
N., R. 6 and 7 E. 

The coal areas, as will be seen in the accompanying map, lie 
between Puget Sound on the west and the main range of the 
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Cascades on the east, between Lake Sammamish and the Sno- 
quahnie river on the north and White river on the south. Fu- 
ture developments will doubtless extend the known coal areas 
into some of the undetermined country lying adjacent to the 

developed areas. 

PHYSICAL FEATURES. 

MOUNTAINS. 

Within the coal field itself there are few, if any high moim- 
tains. Along the western margin of the field we have the low 
glacial hills south and east of Renton; these rise to heights 
varying from 860 to 600 feet above sea level. North and east 
of Renton extends a glacial area to the base of the igneous 
rock that constitutes the core of Newcastle-Squak and Issaquah 
mountains. This igneous ridge varies from 460 feet at Etta 
Cartney's lake to 2,900 feet at the top of Issaquah mountain. 
This ridge is a noticeable topographic feature and may be 
plainly seen from Seattle. To the north of the ridge at Coal 
creek the hills rise to elevations of from 1,000 to 1,600 feet, and 
then gradually slope northward toward Sammamish lake. 

Tiger and Taylor mountains are the southeastern extensions 
of this same elevated belt. The area between Renton and Tiger 
mountain is made up mainly of glacial plains which rise from 
460 to 660 feet, containing characteristic glacial topography 
and lakes. The topography of the Raging River area is 
rugged, with many streams having steep gradients. 

The hills in this vicinity range from 1,600 to 3,000 feet, and 
to the eastward gradually increase in height until they join 
the main foot hills of the Cascades, near the eastern margin 
of the coal area. 

South of this group of high hills are occasional sedimentary 
buttes that rise out of the glacial plain, such as those at Ra- 
vensdale. Black Diamond, Sugar Loaf, Lizard mountain, Bayne 
mountain, and Cumberland mountain. These hills range from 
1,100 to 1,600 feet above sea level and from 500 to 600 feet 
above the level of the surrounding glacial plain. East of this 
group of sedimentary hills are the igneous bluffs and ridges 
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that form the real foot hills of the Cascades. These hills are to 
be seen east of Kanasket and Palmer, and the ranges of ridges 
at the head of Cumberland creek.* Their summits vary from 
3,200 to 4,200 feet above sea level. 

BIVEBS. 

Western Washington has an abundance of mountain streams, 
all of which are clear except those coming from glaciers. Some 
of the principal streams draining the coal fields of King county 
are the Snoqualmie and its tributaries at the north end of the 
field; Black and Cedar rivers, draining the western and central 
portions; Green and White rivers drain the south central and 
southern areas. These streams are clear except White river, 
which has its source in White River glacier, at the foot of 
Mount Rainier. The city of Seattle gets its supply of pure 
mountain water from Cedar river, and the city of Tacoma is at 
present installing an extensive water system on the upper 
Green river. 

Raging river, which is a tributary of Snoqualmie river, has 
eroded a considerable area in the northeastern part of the field. 
Many outcrops of sedimentary rock are to be seen along that 
stream and its tributaries. 

Black river has its source at the south end of Lake Wash- 
ington and joins White river at Black River Junction, from 
which junction point to Elliott bay the river is known as the 
Duwamish. The lower part of the Renton series of rocks is 
partly exposed on the west side of the river. Cedar river rises 
in the igneous area east of the coal field and flows in a general 
westerly direction, joining Black river near Renton. 

Green river has its source near the summit of the Cascades 
and flows in a westerly direction, entering the coal area about 
a mile east of Palmer Junction. From this point westward and 
southwestward the river has cut a channel that thoroughly ex- 
poses the Puget formation in many places. Some of the box 



♦Cumberland creek was formerly called Coal creek. There were 
two Coal creeks in King county, resulting in more or less confusion. 
Hence the change of name. 
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canyons are 300 feet deep. The coal measures appear along 
the course of this river from Palmer Junction to S. 28, T. 21 
N., R. 6 E., at which point they disappear beneath the glacial 
drift. 

GLACIAL PLAINS. 

All of the coal lands west of the foot hills of the Cascades, 
with the exception of the hills noted above, are covered with 
glacial drift, which was left as a covering for this area at the 
close of the Glacial period. Glacial drift has been observed at 
elevations as high as 800 feet above sea level, and a prospect 
hole, sunk to a depth of 236 feet below the bed of Green river, 
was still in gravel at that depth. This plain has characteristic 
glacial topography, the sedimentary and igneous hills that rise 
above it appearing as islands rising out of the sea. 

STRATIGRAPHIC POSITION. 

The geological column is divided into the following subdi- 
visions.* ^ 

^ . (Recent. 

Quaternary iTn • . 

^ '^ . ^Pleistocene. 



C Pliocene. 



T^^f^'oT-^r J Miocene 

lertiary < ^,. 

•^ ^ Oligocene. 



I 



, Eocene. 
Cretaceous. 
Jurassic. 
Triassic. 

( Permian. 
Carboniferous <Pennsylvanian. 

(Mississippian. 
Devonian. 
Silurian. 
Ordovician. 

rSaratogan. 
Cambrian \ Acadian. 

( Georgian. 
Algonkian. 
Archean. 



*U. S. Geological Survey classification. 



Washington 
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From the paleontological data collected by Bailey Willis in 
1896, it has been definitely determined that the coal beds of 
King and Pierce counties belong to the Eocene. 

By referring to the foregoing table, it will be seen that, com- 
pared with the geologic age of the earth, the Eocene is quite 
recent. In fact, when compared with the periods that preceded 
it, the length of time between the present and the Eocene* is 
much shorter than the list would indicate, since the Eocene, 
Oligocene, Miocene, Pliocene and Pleistocene were much shorter 
than many of the former divisions. Nevertheless the changes 
that have taken place in North America since the beginning of 
the Eocene are very marked. 

At that time the sea occupied portions of the valley of Cali- 
fornia, much of western Oregon and western Washington. The 
Sierra Nevada were comparatively low and the Coast ranges 
were only partially developed. The invertebrates living in the 
Eocene seas were quite different from those to be found in the 
present seas, although a few Eocene species have survived until 
the present time. The plants of that day were different from 
the present, except for a few forms which have remained prac- 
tically unchanged to the present time. 

The Puget Sound basin during Eocene times was the site of 
an extensive estuary or arm of the sea, of as yet undetermined 
extent. It is known, however, that this arm of the sea ex- 
tended over a portion of western Washington, including parts 
of the Cascades. The site of the present Olympic mountains 
was in all probability a land area, either an island or a coastal 
plain. 

The land areas surrounding this estuary were hilly rather 
than mountainous and were composed of older sedimentary 
rocks as well as granite and other igneous materials. 

The climate was warmer and more moist than at the present 
time. Magnolias, figs, palms and tree ferns grew in abundance 
in the many swamps of that time. These swamps were subse- 
quently filled and coal beds formed after which other swamps 



•Willis, Bailey, U. S. G. S. Folio No. 54. 
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were formed and overlying coal beds made. The hills surround- 
ing this estuary were gradually being eroded and the materials 
carried into the swamps to form the sandstones and shales now 
found between the beds ; also the impurities in some of the coal 
beds themselves. 

PUGBT POBMATION. 

Mr. Willis in his reports refers to the coal bearing portion 
of the Eocene period as the Puget formation. The same name 
will be used throughout this report in the same manner. 

The Puget formation, as surveyed in Green river, shows a 
thickness of 8,892 feet, without reaching the underlying strata. 
The base of the series, as far as could be observed, is on the 
axis of an anticline near the east line of section 8, T. 21 N., 
R. 7 E. The top of the column is at the center of the Kunmier 
syncline in the S. E. l^ of section 26, T. 21 N., R. 6 E. 

The strata of the Puget formation are made up of arkoses, 
concentrated quartz sands, sandstones, shales, carbonaceous 
shales, bony beds and coal beds. No arkose beds were observed 
in Green river, but in the Franklin series in section 27, T. 21 
N., R. 7 E., a bed more than forty feet thick was observed. 
Concentrated quartz sands were observed in two or more places 
in Green river, in section 8, T. 21 N., R. 7 E. 

The sandstones range in color from a light gray to almost 
white. Generally speaking they are softer and coarser grained 
near the top of the column than at the base. The shales range 
from shaly sandstones to rich dark shales, which are very de- 
sirable for making vitrified wares, and in many places are mined 
and used for that purpose. The carbonaceous shales vary from 
those which are slightly carboneceous to beds almost bone, while 
the bony beds grade from shaly bone to almost coal. The bone 
and coal beds are very numerous throughout the column. 

The writer has for convenience sake separated the Puget 
formation into three divisions and calls them, beginning with 
the uppermost, the Kummer, Franklin and Bayne series. This 
subdivision is not based on any paleontological evidence, but as 
a line of division between the Kummer and Franklin series, a 
light colored massive sandstone, with nodules or boulders of 
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harder sandstone, has been used. This bed of sandstone lies 
directly under the Kummer coal beds at Kummer, dipping east- 
ward, and reappears on the east side of the Kummer syncline, 
down the river from the new Franklin incline; at this point the 
dip is westward. The line of division between the Franklin and 
the Bayne series is the close grained massive sandstone beneath 
the county bridge that crosses Green river at Franklin. 

The remaining coal areas in the county are undoubtedly of 
Eocene age, and belong as far as can be determined to the 
Puget formation. It is probable that the beds at Danville and 
Taylor belong to the Kummer series or the upper part of the 
Franklin series. The fossil evidence does not place them dif- 
ferently, and the character of the shales and sandstones is sim- 
ilar. The Renton-Cedar. Mountain areas are undoubtedly 
closely related. The same is true of the Newcastle-Coal 
Creek-Superior-Issaquah-Grand Ridge series. There is some 
question regarding the horizon to which the newly discovered 
beds at May creek belong. It is believed that they represent 
the Newcastle coal beds on the south side of an anticline and 
they have, therefore, been placed in that relative position. Fur- 
ther development of this part of the field is the only way in 
which this question can be answered accurately. The Tiger 
Mountain area is so badly faulted, and the surface is so densely 
covered with trees and underbrush, that it has been practically 
impossible to get the direct relationship of the coal beds to the 
igneous masses on both sides. Issaquah mountain, to the north- 
west of the coal outcrops in this area, consists of a large mass 
of igneous rock. Tiger mountain to the eastward is also made 
up of similar material. The Grand Ridge-Issaquah series rest 
on a mass of igneous rock similar to both of these mountains. 
It appears that extensive normal faulting, with a down-throw 
to the southeast, has taken place in the Tiger Mountain area, 
whereby the coal beds have been brought to their present po- 
sition. The beds appear to dip beneath the igneous mass of 
Issaquah mountain, but the lignitic character of some of the 
upper coal beds, and the unhardened condition of some of the 
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sandstones, do not suggest that conclusion. If these beds be- 
longed beneath the igneous mass and a portion of the former 
overlying igneous rock had been eroded, then the coal beds * 
would show more of the bituminous character and the sand- 
stones would be more compact than they are. The fossils found, 
and the characters of the sandstones and shales, are similar to 
the Newcastle-Issaquah series. One of the coal beds, however, 
appears to be a little more bituminous in character than the 
Issaquah beds. This is probably due to metamorphism, pro- 
duced by great movements to which this area has been sub- 
jected. 

The Raging River area is placed in the same stratigraphic 
horizon as the Tiger Mountain beds, and in fact, they are con- 
nected. This area too has been subjected to a great deal of 
movement, and, in addition to this, there have been numerous 
intrusions of igneous rocks. These have been the cause of 
more or less regional metamorphism, for the beds of this area 
appear to be more or less bituminous in character. 

The Snoqualmie coal area probably corresponds to the lower 
beds of the Raging River area. The former area has been sub- 
jected to the same metamorphic actions from folding, faulting, 
and Post-Eocene intrusions that the latter have. 

There is no doubt but that aU the coal bearing strata in 

King county belong to the Eocene and it. is more than likely 

that they represent some stage of the Puget formation. It is 

probable that sometime in the future, after a great deal more 

development has been done, when the now disconnected areas 

are connected and a very careful paleontological survey has 

been made, that all the areas will be correlated and the various 

areas placed in their proper positions in the stratigraphic 

column. 

IGNEOUS ROCKS. 

By referring to the geologic map accompanying this report, 
the reader will notice portions indicated as igneous areas. In 
the western part of the field, northwest and south of Renton, 
are several disconnected areas; south of Cedar mountain ia 
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another small area; south and southeast of the Newcastle-Issa- 
quah-Grand Ridge coal fields is a large area of many square 
miles extent. In the Tiger Mountain district is another area. 
Between Preston and Fall City, in the northeast corner of the 
district, is an area whose boundaries have not been mapped. 
East and southeast of the Green River field is another area that 
extends eastward beyond the eastern limits of this map. All 
these areas, which are colored alike, represent areas of igneous 
rocks, similar in kind. The above described igneous rocks are 
nearly all basic in character and represent lava flows that oc- 
curred during Eocene times. 

The relative age of the large mass of igneous rock beneath 
the Newcastle-Issaquah area is not definitely known, and will 
probably not be determined until the relationship of the May 
Creek and Newcastle beds is determined. The structure sug- 
gests that the coal strata have been given an anticlinal form 
by a laccolith, the coal beds formerly lying on the igneous rock 
having been eroded within the area lying between May creek 
and Coal creek. The question thereupon arises: does this lac- 
colith occupy a position between two coal series or is the dirty 
bed underlying the Jones bed the base of the coal series? The 
igneous mass is over 2,700 feet thick, but how much thicker is 
unknown. 

The igneous rocks near Renton underlie the Black River- 
Ren ton beds ; those of Tiger mountain are beneath the coal beds 
of that district. There are several igneous sills in the eastern 
and southeastern part of the Green River field, and the farther 
east one goes into this field, the more numerous and thicker they 
become. East of Kangley-Durham, Palmer Junction and Cum- 
berland creek, there occurs a great series of lava flows that 
completely cover the entire coal bearing formations. They cov- 
ered this area at some date prior to the uplift, for they dip 
eastward at about the same angle as to the coal beds. 

Northeast of Bameston at some point whose position has not 
been determined is the source of a second series of lava rocks of 
different character and age. These dikes and sills are acidic 
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in character and have followed fault and bedding planes. Some 
of them were formed at the beginning of the uplift, for they 
conform to the folding of the sedimentaries, but many of them 
are of a later date and follow the fault planes developed at the 
time of folding. 

The Taylor-Bameston area is particularly affected by these 
intrusions. Many of the coal beds at Taylor have been rendered 
valueless over certain areas. In the region north of Bameston 
all, or nearly all, of the bony beds that occur at this place 
have been penetrated by these dikes. One of the dikes has gone 
as far south as section 8, T. 21 N., R. 7 E. At this point the 
dike follows a fault plane developed in the section 8 syncline. 
This dike carries a great deal of arsenic sulphide, both orpiment 
and realgar. The arsenic was first prospected about twenty- 
four years ago and was at that time supposed to be cinnabar. 
This series of dikes seems to concentrate east of Barneston, 
radiating from this point north, west and south and gradually 
thinning out in the three directions, some of them extending 
as far north as the Snoqualmie coal property. 

Where igneous sills are far enough from the coal so that 
they have not had any detrimental effects, they are not serious 
factors, but where the coal beds are intruded by these later 
dikes it makes the development of that area expensive, and, in 
some instances, commercially doubtful. 

SUBDIVISIONS OF THE PUGET FORMATION. 

KUMMER SERIES. 

The Kummer series represents the material overlying what 
has been termed the Kummer sandstone, a white massive sand- 
stone that underlies the coal beds worked at the Kummer mine. 
This sandstone, where measured, is 475 feet thick and contains 
nodules of harder sandstone. The nodules stand out promi- 
nently in the face of the bluffs wherever the sandstone outcrops. 
The Kummer series has a total thickness of 1,751 feet, where 
measured, from the center of the Kummer syncline down the 
river to the base of the Kummer sandstone. The thickness of 
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this series to the east of the syncline appears to be greater but 
this is probably due to some faulting and a probable low sub- 
ordinate anticline and syncline. Nine coal and bony beds, 
varying in thickness from 2 to 12 feet, have been observed 
within this series, and it is probable that the two concealed 
areas contain either coal or bony beds. The coal throughout 
this series is more lignitic in character than in either the Frank- 
lin or the Bayne series. The moisture in the lower beds ranges 
from 12.4 per cent, to 14.1 per cent. The high moisture may 
be due td the fact that these beds are not as old, or that they 
have not been folded as severely, as the beds in the lower series. 
These beds are also high in ash. Coarse grained, light colored 
sandstones predominate throughout this series. There are nu- 
merous shale beds, near the center of the column ; some of these 
are of economic importance and have been used extensively for 
making sewer pipe and other vitrified wares. One fire clay bed 
also occurs within this series; it lies about 7 feet below the 
bottom of bed No. 0. The series shows evidence of compara- 
tively shallow water conditions during the greater part of its 
deposition. There were doubtless several oscillations of the 
surface at that time, and naturally the beds of this series would 
vary somewhat in character and thickness. In fact, some of 
the beds that occur on one side of the Kummer syncline almost 
thin out entirely by the time they reach the land area that rep- 
resents the opposite side of the fold. This is true of the fire 
clay bed mentioned above. As the bed is developed toward the 
north, on the west side of the fold, it changes in appearance 
and thickness, becoming gradually thinner and more sandy in 
character. 

FRANKLIN SERIES. 

The intermediate series of the Puget formation, as repre- 
sented in the Green River district, has been named the Franklin 
series. It is very well exposed between the massive sandstone 
occurring beneath the county bridge at Franklin (under which 
bridge occurs the Franklin sandstone) and the massive sand- 
stone that outcrops in the bend of Green river, about half a 
mile west of the new Franklin mine. 



48 Bvlletm No, 3^ Washington Geological Survey 

In the section that represents the Franklin series, as meas- 
ured along Green river and the railroad track near Franklin, 
there are twenty-seven coal and bony beds, also fifteen con- 
cealed areas, some, or all of which, may contain coal or bony 
beds. The beds of this series, in which most of the mining* has 
been done are the Harris, Gem, McKay, Fulton or No. 12, No. 
11 and No. 10. The other beds are too impure where they have 
been uncovered. It is possible, however, that in some parts of 
the southeastern district these beds contain workable coal. 

The Franklin series is S,6S0 feet thick where measured. The 
coal and bony beds are distributed throughout the series, the 
better beds occurring near the central part. Sandstones and 
shales accompany the coal and bony beds, with sandstones and 
sandy shales predominating. There are also four igneous sills 
in the series, conformable to the rest of the strata. 

By referring to the detailed section of the series, which ac- 
companies this report, the various beds and their positions 
may be seen. It will also be seen that a massive sandstone 210 
feet thick occurs at the base of the series. This massive sand- 
stone has been used as the line of division between the Franklin 
and Baync series, and it is called the Franklin sandstone. 

BAYNE SERIES. 

Underlying the Franklin sandstone is another series of coal 
and bony beds and their accompanying sandstones and shales. 
This series is 8,021 feet thick as measured along Green river. 
The top of the series occurs, as stated above, at the Franklin 
sandstone, which outcrops at the Franklin bridge and at two 
points farther up the river, but appears for the last time near 
the center of section 17. From the center of section 17 up the 
river to the east line of section 8, the beds exposed represent 
the beds of the Bayne series. The strata are folded several 
times within this area and the resulting columnar section ac- 
companying this report is the result of careful measurements on 
both sides of the axes of the folds, after eliminating all duplica- 
tions. 




A— Blinker at Grand Ridge Mtoe. 




-Plant o( Denny-Rpnton Clay and Coal CompaDf at Taylor. 
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By referring to the columnar section it will be seen that there 
are twenty-seven coal and bony beds, and four concealed areas, 
all of which may or may not contain coal or bony beds. 

It has been impossible to correlate these beds with the beds 
in the Bayne-Occidental mines, but it is safe to say that the 
upper part of this column represents the beds that have been 
worked at the Fleet, Bayne and Carbon mines, and the upper 
beds of the Occidental mine. The beds of this series vary so 
from place to place that it is not possible to absolutely corre- 
late the beds of the Fleet and Bayne mines. How much thicker 
the coal measures are than is represented in this column, is not 
known. 

The base of the column, as shown here, rests on the axis of 
an anticline and the coal measures probably extend downward 
for a considerable distance beneath. It would be instructive 
and perhaps profitable to drill a hole on this anticline and find 
out what occurs below the coal measures that outcrop on Green 
river. 

This series contains a far greater percentage of shale than 
the Franklin series. Some of these shales have been exploited 
at the new clay plant of the Little Falls Fire Clay Company. 
It is claimed by the owners of this property that the shale in 
the face of their quarry is suitable for making a high grade 
product. Some of these shales were also experimented with 
about twenty years ago at Durham. 

PALEONTOLOGY. 

In order to make a paleontologic^l study of the coal strata 
of King county, that would be of any greater value than the 
work already done by Bailey Willis and his associates of the 
United States (Geological Survey, it would require a great deal 
of time and money. It was decided, therefore, that for the 
present at least the classification worked out by Mr. Willis 
would be accepted. 

It is likely that a definite system of correlation could be 
worked out, by a close and exhaustive study of the fossil evi- 
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dence, so that the widely separated parts of the field could be 
placed in their relative stratigraphic positions and perhaps the 
beds identified in separated areas. 

Several collections of fossils were made but no attempts made 
to classify them, owing to the brief amount of time at hand. 

About the most complete statement covering this subject is 
to be found in Folio No. 64, United States Geological Survey, 
page 8 : 

"The flora of the Puget formation is an exceedingly rich 
one. Over 100 species have already been named and described, 
and from the material in hand it seems safe to assume that the 
number will reach 260. Inasmuch as a very large proportion, 
perhaps more than nine-tenths, of the plants are new to sci- 
ence it becomes extremely difficult to settle their affinities and 
determine satisfactorily their bearing on the question of age. 
It is only by a study of their general facies that results along 
either line can be obtained. 

"While the Puget flora as a whole may be considered rela- 
tively uniform, there are well-marked differences between the 
plants found in the lower beds, as represented at Carbonado, 
Wilkeson, and South Prairie creek, and those found in the 
upper beds at the highest points in the Carbon river canyon, 
the Clay mine on Green river, Snoqualmie pass, and at Steel's 
crossing near Black River Junction. Certain few genera are 
found throughout the series, but thus far no species has been 
noted as common throughout. On the other hand, both lower 
and higher beds are characterized by a considerable number 
of genera. Thus Quercus, Juglans, Rhamnus, Populus and 
Laurus are found from base to summit. The following genera 
have thus far been found in the lower beds, but not at all in the 
upper : Cladophlebis, Lastrea, Dryopteris, Anemia, Calamopsis, 
Sabal, Siphonites, Ficus, Eucalyptus and Aralia; and the fol- 
lowing have been detected in the upper but not in the lower: 
Rhus, Castanea, Betula and Platanus. 

"The lower beds, on account of the abundance of ferns, gi- 
gantic palms, figs, and a number of genera now found in the 



The Coal Fields of King County 61 

West Indies and tropical South America, may be supposed' to 
have enjoyed a much warmer, possibly a subtropical tempera- 
ture, while the presence of sumacs, chestnuts, birches and syca- 
mores in the upper beds would seem to indicate an approach 
to the conditions prevailing at the present day. 

**A number of species of plants have been found to be com- 
mon to the west and east sides of the Cascades. This number is 
not large, but they are important and easily recognized forms, 
and there is indication that the number will be increased when 
the material in hand has been more thoroughly studied. This 
would indicate that approximately similar conditions of climate 
and topography prevailed throughout this general area during 
the Puget epoch. The Cascade range as it now exists did not 

then intervene." 

GENERAL STRUCTURE. 

For the purpose of discussing the general geological struc- 
ture of the King county coal field, it is here separated into 
three districts, viz.: northwestern, northeastern and south- 
eastern. 

The northwestern area might properly comprise the districts 
of Black River, Renton, Cedar Mountain, May Creek, New- 
castle, Coal Creek, Issaquah and Grand Ridge. These areas 
and their coal beds are all somewhat similar in character. The 
sandstones and shales are similar, the lava rocks are also the 
same, or nearly so, in each area. 

The axes of the folds lie in a general east and west direction 
and in the case of the Renton and Cedar Mountain localities, the 
axes plunge eastward. The direction of these axes, it will be 
noticed, is at right angles to the general axis of the Cascade 
range, but nearly parallel with the Newcastle-Issaquah moun- 
tain chain of hills. 

With the exception of the Talbot syncline, in the Renton 
district, the folds are gentle, and the coal shows, by still con- 
taining a considerable amount of moisture, that it has not 
been metamorphosed by severe movement and folding. 

In the northeastern area are placed the Tiger Mountain, 



62 Bvlletm No. 5, Washington Geological Survey 

Raging River, Hobart and Taylor districts. They are char- 
acterized by sharper folds and more faulting than occur in 
the northwest area. The folds in this instance begin to swing 
in a more southerly direction. The Sherwood anticline and 
the Taylor syncline have a northwest and southeast strike and 
also plunge to the southeast. The folds in the Raging River 
area were not definitely mapped, because of the extremely 
faulted condition of the strata; but where observed they also 
had a northwest and southeast strike. 

This district is also affected by the same character of late 
intrusive rocks, especially the eastern part of it. The same 
variety of older lavas occur that are found in the northwest dis- 
trict. 

In the southeastern area, in which lie the Danville, Ravens- 
dale, Black Diamond, Franklin, Cumberland, Durham and 
Kangley coal fields, the folds strike in a general northerly and 
southerly direction with most of them striking a little east of 
north. There are a few local variations, such as may be found 
in the area lying between Ravensdale and Black Diamond. 
In the region lying south of the Northern Pacific railway, as 
it passes from Kanasket to Ravensdale, the axes plunge south- 
erly and in the area north of that line the general inclination of 
the axes is northerly. 

By following the probable course of the Franklin sandstone, 
it will be noticed that it passes through this district in a very 
sinuous manner. The area lying east of the Franklin sand- 
sone at its western outcrop, north of it on its southern outcrop, 
and west of it on its eastern outcrop, represents the area oc- 
cupied by the Bayne series of coal beds and accompanying 
shales and sandstones. 

The area lying stratigraphically above the Franklin sand- 
stone, or in other words, west of it areally, at its western out- 
crop, south of it at its southern outcrop, and east of it at its 
eastern outcrop, represents the area occupied by the Franklin 
series and its accompanying coal beds, sandstones and shales. 
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This series is limited at its uppermost margin by the Kummer 
sandstones. 

The position of the Kimimer sandstone has not been deter- 
mined west of Black Diamond, due to the fact that there are no 
outcrops west of that place upon which a basis for correlation 

may be established. 

FAUi/rs. 

There are numerous faults in the beds of the southeastern 
area. They occur in nearly all of the working mines. The 
character and extent of some of them have been determined, 
while others have not. The principal displacement of this dis- 
trict is the Franklin fault. This is the fault that was struck 
in the McKay gangway south of Green river many years ago. 
Its true character was not determined until a few years ago. 
Mr. Bailey Willis had reasoned, from the small amount of data 
at hand at that time, that the bed faulted on an anticline and 
that the trace of the bed would be found to the eastward. How- 
ever, upon further prospecting in Green River, the McKay and 
the G«m beds were found and identified west of the fault. This 
work was done prior to the first field work of the coal survey. 
The survey later worked on different lines and checked the con- 
clusions of Messrs. James Anderson and William Hann, offi- 
cials of the Pacific Coast Coal Company. 

The fault appears to be an overthrust with a displacement 
to the northwest. The actual amount of horizontal displace- 
ment is difficult to determine, for we have no means of knowing 
where the eastern end of the break occurred, but it is apparent 
that the amount lies between the limits of 800 and 1,100 feet. 
There was also a downward displacement of the block south of 
the fault line. There is in reahty here a series of faults, con- 
fined to an area having an easterly and westerly trend, which 
might properly be called a fault zone. 

The above faulted zone extends westward into the Lawson- 
Black Diamond mines and follows a path almost parallel with 
the Columbia and Puget Sound railway. The topography in 
this area indicates that the block south of the track h»8 
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dropped, but we have no means of knowing how much, for this 
area has been modified by erosion since the faulting took place. 

A fault with about 900 feet of horizontal displacement has 
occurred in the Daly mine at Bayne. The direction of this 
fault is northwest and southeast. The No. 5 bed appears to 
have jumped to the northwest to a point opposite No. 1 bed. 
This is a thrust fault. The amount of vertical displacement 
has not been determined. 

Another fault of undetermined extent occurs along the north 
side of Lizard mountain. This fault has a northeast and south- 
west strike and the block north of the fault has dropped. The 
fault appears to die out to the southwest and increase to the 
northeast. The Occidental mine bed« have struck this fault in 
their southern ends. 

Several of the folds, especially the synclines, are faulted. 
The section 8 syncline is faulted, whereby the block east of its 
axis has a vertical displacement of about 400 feet. 

Various other faults occur throughout this area. The dis- 
trict around Palmer Junction is especially troubled by reason 
of numerous faults. 



CHAPTER in 

DETAILED GEOLOGY OF KING COUNTY COAL 

FIELDS. 

BLACK RIVER-RENTON DISTRICT. 

This district contains the beds that outcrop on both sides of 
Black river and those occurring south of Cedar river in the 
Renton-Panther creek locality. 

Within the Black river district there is a syncline with a gen- 
eral easterly strike. On the south side of this syncline the 
beds of Jorgensen's ranch dip northward at about 25 degrees 
near the outcrop and gradually flatten as they approach Black 
river. North of the river the beds, where prospected, dip 
southward at from 10 to 12 degrees. The materials underlying 
these beds, on opposite sides of the fold, agree very closely and 
the beds themselves have certain similarities. Another coinci- 
dence is that igneous rock of the same character underlies the 
strata on both sides of the fold. 

The eastern extension of this fold and its relationship to the 
Renton beds are not known. The fold passes under the alluvial 
valley west of Renton. 

In the Renton area proper there occur three coal beds, num- 
bered from top downward, as 1, 2 and 8. These beds are con- 
tained within the sandstones and shales near the lower part of 
the series as exposed at the Renton mine. 

Overlying the Renton coal beds there are certain strata 
which were measured along the Columbia & Puget Sound rail- 
way track from the crossing of Cedar river to the base of the 
shale quarry at the Denny-Renton clay works. Beginning at 
the railway bridge, there is first a stratum of iron-stained con- 
glomerate 165 feet thick; then occurs some concealed beds 385 
thick, followed by an outcrop of Post-Eocene beds that contain 
granite pebbles, tuffs, gray sandstones, with fragments of 
shales that contain particles of Eocene coals. This outcrop, 
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where exposed, is 280 feet thick. Then comes another con- 
cealed area that represents a stratigraphic thickness of 285 
feet. Beneath this concealed area occurs the shales that are 
being quarried by the Dennj-Renton Clay & Coal Company. 
The shales are closely laminated and are 240 feet thick where 
exposed. They become sandy near the base of the deposit. At 
this junction occurs what appears to be a slight unconformity. 
Particles of Eocene shales have been re-deposited in the lower 
part of the main shale bed. It is probable that the upper part 
of the series from this point to the top, represents deposits 
layed down during Oligocene times. These beds dip at about 
the same amount as the underlying coal beds of the Renton 
mine. Underlying this unconformity is forty feet of sand- 
stone and beneath this comes bed No. 1 of the Renton coal beds. 
This bed is 16 feet and 11^2 inches thick. Below it lies a series 
of sandstones and shales 110 feet thick, then comes bed no. 2, 
13 feet and 4 inches thick between walls. Below bed No. 2 
occurs sandstones and shales 72 feet thick and these overlie 
bed No. 3, which is 11 feet and 5 inches thick. Beneath bed 
No. 3 is a massive coarse grained sandstone, stained with iron. 
This is at least 42 feet thick and how much thicker we have no 
means of knowing. No. 3 is the lowermost bed of the Renton 
beds proper. It is reasonably certain that the beds west of 
Black river represent two or more beds that lie between No. 8 
bed and the underlying igneous rock. The area lying between 
the Black river outcrops and those at Renton has been deeply 
eroded and partially refilled with valley alluvium. 

We then have in the Renton series, in the upper 1,250 feet, 
strata that are probably Oligocene in age, the next 300 feet 
contains the workable coal beds of the series and are of Eocene 
age; the material below this is indefinite but appears to be 
made up of two or more impure, coal beds and sandstones, and 
shales of undetermined thickness. These all rest on the igneous 
rock that outcrops at Black River Junction. 

The Renton beds proper have been thrown into three folds, 
viz.: two anticlines and an intervening syncHne. The Renton 
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A — Bunker at Isaaqnah Mine. 




B — No. 1 Mine at BATenidsle. 



The Coal Fields of Kmg Comvty 67 



anticline is broad and passes southeastward through the south- 
em workings of the Renton mine. It broadens as the lower 
levels are reached and will probably disappear entirely. The 
Talbot syncline occurs west of the old Patton and Talbot mine 
and passes in a southeasterly direction into the mine workings 
of the Renton mine. The eastern limb of this syncKne is 
gentle, but the western limb is steep, dipping 65 or more de- 
grees to the north. South of this occurs what is believed to be 
another anticline, which may be called the Panther Creek anti- 
cline, from the fact that the only sedimentary outcrop in this 
area occurs on the above mentioned creek. This lone outcrop 
consists of a thin bed of carbonaceous matter that outcrops 
near the northeast comer of section 31, T. 23 N., R. 6 E. The 
bed dips southwesterly at 47 degrees. A small area of igneous 
rock similar in character to that at Black River Junction out- 
crops in the east half of section 80 near its center. These two 
occurrences suggest the existence of an anticline within this 
area. 

The rock in which the carbonaceous bed occurs on Panther 
creek is a sandstone similar in character to the Renton beds 
proper^ and probably represents the portion of the series lying 
beneath the Denny-Renton shales. 

NBWCASTLE-ISSAQUAH-GRAND RIDGE DISTRICT. 

The beds of this district extend southeasterly, then easterly, 
and finally northeasterly, through townships 24 N., ranges 5 
and 6 E. The dip is northerly throughout the district, being 
88 degrees at Newcastle, 85 to 28 degrees at Superior and Issa- 
quah, 22 degrees at Grand Ridge and 66 to 76 degrees at the 
United States Coal Company's property. The structure is 
monoclinal but suggests a broad synclinal basin, with its axis 
passing south through Issaquah. To the northeast of Grand 
Ridge the beds appear to form an anticline, but whether the 
anticline is complete or the beds faulted near the east line of 
R. 6 E., we have no means of knowing, for at this point the 
beds disappear under the thick glacial drift. The coal of this 
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district is interbedded with a series of sandstones and shales, 
with the sandstones predominating. The sandstones are all 
light in color, and usually coarse grained. The shales are 
somewhat sandy, but there are some that are doubtless pure 
enough to make good vitrified wares. 

A detailed section of the Newcastle strata, as measured in 
the rock tunnels of the Coal Creek mine, accompanies this re- 
port. Overlying bed No. 4 is a massive sandstone 115 feet 
thick and above this comes 25 feet of shale. Above these are 
several layers of coal and bone, among which occurs the Prim- 
rose bed and others. These coals are not worked at present 
and probably will not be worked for many years to come ; they 
repl'esent what might be called a future reserve. Overlying this 
upper series of beds, there are several layers of shale that con- 
tain fossils which are later than Eocene in age. The thickness 
of these strata could not be determined, due to the covered 
areas which intervene between the upper bony beds and the 
younger shales. 

The strata are 870 feet thick that lie between bed No. 4, the 
uppermost, and the Jones bed, the lowermost one shown in the 
rock tunnels of the Coal Creek mine. These strata are made 
up of light colored, boarse grained sandstones, shales, car- 
bonaceous shales and bony beds. An interval of about 117 
feet occurs between bed No. 4 and bed No. 3, the next below in 
the geologic column. 

Between bed No. 3 and the Bagley bed is an interval of 165 
feet, made up principally of sandstones and sandy shales. Be- 
tween the Bagley bed and the Muldoon bed is an interval of 
135 feet, made up of sandstones and shales, and one impure 
coal bed called the May Creek. 

Between the Muldoon and the Ragtime beds are 175 feet of 
strata made up of shales and sandstones, and one bed of low 
quality called the Shoo Fly. From the Ragtime to the Jones 
bed the stratigraphic distance is 208 feet, made up of sand- 
stone, some of it shaly. One coal bed, the Dolly Varden, occurs 
within this space. Underlying the Jones bed, at an undeter- 
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mined distance, is an impure bed that outcrops on China 
creek. The stratigraphic interval between the Jones bed and 
the underlying igneous mass is from three hundred to four hun- 
dred feet, at a point near the Coal Creek mine. This interval 
varies from place to place. 

There occurs within this part of the Newcastle series ten 
coal and bony beds, ranging from two feet to twenty-five feet 
in thickness. Only four of these beds are considered workable 
under present conditions, viz. : 4, 3, Bagley and Muldoon. 

Faults occur within the coal beds in this part of the district, 
especially in the Newcastle end of it. The beds at the western 
end turn to a more northerly course and this change in direc- 
tion is accompanied by more or less faulting. The beds vary in 
thickness from place to place. Two of the beds, the Bagley 
and Muldoon, split in portions of the field. Bed No. 4 has 
been eroded away in parts of this district. This erosion oc- 
curred, as stated in another part of this report, after the veg- 
etal matter had accumulated, and before the overlying strata 
were deposited. Evidently the land area was raised some dis- 
tance above the general level of the swamp and streams entering 
the swamp carried away parts of the accumulated vegetal 
matter. Subsidence took place later and the sandstones etc. 
were deposited on top of this bed. 

The Post-Tertiary shale, the upper bony series, and the 
productive series represented within this area, all lie apparently 
conformably upon the mass of igneous rock that occurs be- 
tween Coal creek and May creek. 

It should be stated, however, that the exact relationship of 
this igneous formation to the overlying sedimentary rock has 
not been definitely determined. It has been suggested that the 
coal beds were laid down upon the floor of igneous rock at a 
time when the latter was submerged beneath the sea. The evi- 
dence of this theory is based on the fact that at the contact 
with the overlying sedimentary rock, there occurs what may be 
called a basal conglomerate, made up of water-worn fragments 
of the same igneous rock. As a matter of fact, such water- 
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worn fragments of lava rock occur throughout the body of the 
mass, and may be seen at ahnost any point along the road that 
passes through the canyon between May creek and Tibbett's 
creek. 

A second suggestion has been that the igneous rock repre- 
sents a flow of lava younger than the coal beds. This belief is 
based on the fact that masses of sandstone that contain what 
appear to be Eocene fossils occur within this igneous mass, 
and the further fact that at May creek, just west of Mc Wade's 
slope, the igneous rock, while in its fused state, outflowed 
over a portion of the coal beds at that point. 

The entire occurrence also suggests perhaps a laccolith, or 
intrusion of lava, that has come up from beneath and flowed 
between some of the layers in the coal series. It is possible 
that this large laccolith was the means of tilting the beds as 
we find them at present. This same belt of lava extends to the 
eastward and northeastward as indicated on the geological map. 

We have no means of computing the thickness of this prom- 
inent mass of igneous rock. We do know, however, that the 
top of Issaquah mountain is composed of this material and 
that this mountain is twenty-nine hundred feet high. We know 
also that the material at the bottom of Issaquah creek, at an 
elevation of 200 feet, is a similar igneous rock. From this we 
can compute that we have a represented thickness of at ^east 
2,700 feet. It is probable that there exists beneath this mass 
a series of coal beds, or, on the other hand, the laccolith may 
occupy a position between the older formation and the Eocene 
coal beds. The former condition is suggested by the fact that 
at the time of the extrusion, the lava picked up many fragments 
of Eocene sandstones, presumably from beneath the flow, rather 
than from the upper part. 

The coal series, as represented in the Newcastle-Coal Creek 
mines, passes eastward into the next township and has been 
mined at the Superior mine and the Issaquah mine. No. 4 bed 
at Coal creek has been identified as the No. 4 bed at Issaquah. 
It has the same cross-section, the same overlying and under- 
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lying materials and the same characteristic eroded areas. The 
Superior mine was opened on what is very likely the Jones bed 
on its eastern extension. It has many of the characteristics of 
the Jones bed and occupies the proper position in the columnar 
section. The intervening beds, while not positively correlated 
with those at Coal creek, represent without doubt the same 
beds that occur at the latter place, with their local variations. 

The stratigraphic distance from the No. 4 bed to the igneous 
rock is 1,320 feet, as exposed along the grade of the Superior 
railroad spur. Beginning at No. 4, the uppermost bed worked 
in this series, and going down the column, we come to bed No. 
3, at a distance of 80 feet. 

No. 2 underlies No. 3 at a distance of 82 feet. Then from 
the bottom of No. 2 to the top of No. 1, the distance is 86 feet. 
The intervening strata are made up of shales and sandstones. 
Three hundred and forty feet beneath bed No. 1 is another 
bed which does not appear on the Issaquah side, and 75 feet 
beneath this is another bed unknown to the Issaquah section; 
Whether or not these beds are merely local and do not occur 
at Issaquah, or that they do in fact occur on the Issaquah side, 
but have not yet been found, we do not know. One hundred and 
thirty feet beneath the lower new bed is No. 6, and 75 feet be- 
neath this bed is No. 0. Then comes an interval of 240 feet 
to No. 6. About 150 feet below No. 6 is the igneous mass 
composed of the same material that underlies the Newcastle- 
Coal Creek beds. 

There are nine beds outcropping in the series as observed at 
Superior. Of these, Nos. 4, 1, 5, and 6 are workable. In 
addition to these the two new beds contain coal that in all 
probability can be worked. 

At Issaquah proper, the beds are not very well exposed and 
the accompany columnar section has been made up partly from 
surface outcrops and partly from mine maps. No. 4 is about 
816 feet above No. 1. Then comes an interval of 300 feet to 
No. 5. It is probable that Nos. 3 and 2 occur in the con- 
cealed areas. Seventy feet below this is No. and 245 feet be- 
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low the latter is No. 6. It is then 118 feet to a carbonaceous 
shale that resembles the shale that outcrops on China creek 
and underlies the Jones bed at Newcastle. Twenty-eight feet 
beneath the latter bony bed is the igneous rock. The workable 
beds of this series are the same as those on the Superior side, 
viz. : Nos. 4, 1, 5, and 6. 

The valley through which Issaquah creek flows on its way to 
Lake Sammamish has been eroded to a depth considerably be- 
low the present sea level. In driving the east gangway on the 
1,700-foot level, water, sand and gravel were encountered. 
How much deeper the old valley was eroded we do not know. 
It is well to suggest that when the mine is opened again and 
lower levels worked to the eastward, that a k)ng drill hole be 
kept in advance of the gangway, so as to get the indications 
of an approach to an old erosion channel before the entire 
gangway is driven into it, as was done two or three times in 
the past. 

In the eastern part of the Issaquah mine the beds begin to 
turn slightly to the northeast. Very evidently they continue 
to swing around to the northeast, for at Grand Ridge we find 
coal beds and layers of sandstone and shale that agree very 
closely with those of Coal Creek and Issaquah. 

The coal beds at Grand Ridge are thinner than those at 
Issaquah or Coal Creek, while the distances between the beds 
are also less. It appears as though the Grand Ridge district 
was approaching the northeastern edge of the original coal 
swamp. The beds at this place strike northeast and dip north- 
west at about 22 degrees. 

Seven coal beds are exposed in the rock tunnel of the Grand 
Ridge mine. Beginning at the uppermost bed, called No. 2, 
and going down the column, we have an interval of 60 feet to 
No. 1. From No. 1 to No. 3, the stratigraphic distance is 35 
feet ; from No. 3 to No. 4, 38 feet ; from No. 4 to No. 5, 26 
feet; from No. 6 to No. 6, 63 feet; and from No. 6 to No. 7, 
52 feet. The entire series, as exposed in the rock tunnels, has 
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a thickness of about 800 feet. No attempt has been made to 
correlate these beds with those at Issaquah. 

The igneous rock outcrops along the railroad track about 
1,000 feet east of the center of the Grand Ridge bunker. If 
this outcrop represents the probable point of contact between 
the underlying igneous rock and the sedimentary formations, 
it places the igneous rock at this point about 300 feet strati- 
graphically beneath No. 7 bed. This is about the distance at 
Coal Creek from the Jones bed to the igneous rock. Whether 
or not another bed underlies No. 7 at Grand Ridge is not 
known, but the bony bed overlying the igneous rock should 
occur at some point in this interval. 

These beds and the underlying igneous rock extend to the 
northeast into the property of the United States Coal Com- 
pany. Where these beds go beyond section 13, T. 24 N., R. 
6 E., has never been determined. It is possible that they con- 
tinue eastward into the Snoqualmie river valley. There is 
more or less faulting in this area, and probably a large amount 
in sections 23 and 13 of this township. While they might prove 
troublesome in mining, they should not prove fatal in the mat- 
ter of obtaining the coal. 

MAY CREEK-CEDAR MOUNTAIN DISTRICT. 

These localities are combined into the same district because 
it is believed that the May Creek beds swing toward the south- 
east and join the Cedar Mountain beds on their swing to the 
northwest. 

The May Creek outcrops occur in section 2, T. 23 N., R. 
6 E. One of the beds on which the slope is sunk dips south at 
the outcrop at an angle of 64 degrees, but increases in dip at 
the foot of the slope. A slope was sunk on this bed to a depth 
of 325 feet where a rock tunnel 450 feet long was driven to 
the south across the strata. The strata are so nearly vertical 
at the foot of the slope and through the rock tunnel that it is 
difficult to determine whether the beds are dipping north or 
south. 
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A section along the rock tunnel from the slope south is about 
as follows: 

Slope bed ; 10' 

Shale 50' 

Coal and bone 6' 

Shale 35' 

Coal and bone 17' 

White massive sandstone . . . ; 107' 

Gray shale 7' 

Gray sandstone 76' 6' 

Gray shale 33' 0' 

Carbonaceous shale and a little coal 1' 0" 

White massive sandstone 114' 

The geological structure of this locality has not been defi- 
nitely worked out. Mention has been made in another part of 
this report to the theory that the outcrops of this area repre- 
sent beds that dip beneath the lava mass to the north. It is 
more likely true that the May creek beds dip to the south and 
represent the Newcastle beds on the opposite side of an anti- 
cline. A shaft is now being sunk south of May Creek, which, 
when down to the coal beds, should prove beyond a doubt the 
true conditions in this part of the field. If it proves that these 
are the Newcastle beds, on the opposite side of an anticline, it 
doubtless means that a coal field of high commercial value will 
be developed. 

The strata of the Cedar Mountain area, though here coupled 
with the May Creek locality for descriptive reasons at least, 
resemble the strata at Renton very closely. These beds, as will 
be seen on the geological map, outcrop in sections S9 and SO, 
T. 23 N., R. 6 E. They outcrop partly along Cedar river and 
partly on the county road lately constructed through that 
part of the field. The total thickness of the beds as exposed 
along the county road is about 2,000 feet. Only the lower 800 
feet contain any coal beds, and the workable beds are near the 
top and center of this eight hundred feet. 

At the top of the series there occurs a great thickness of 
shales. They are about 600 feet thick, and those which lie next 
above bed A resemble very closely the shales at the Denny- 
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Renton plant at Renton. At the base of these shales occurs a 
probable unconformity as is also the case at Rentcm. In the 
upper part of the 88 feet of sandstone that immediately over- 
lies bed A occur redeposited fragments of shale. 

Bed A shows signs of erosion after deposition. In some 
parts of it the carbonaceous matter has been eroded and the 
sand washed in to fill its place. Bed No. 1 underlies A at a 
distance of 76 feet, the interval being made up of shale. No. 9, 
is 365 feet stratigraphically below No. 1. This interval is 
made up of sandstones and shales. Three hundred and ten feet 
beneath No. 2 occurs an impure coal bed about 10 feet thick 
and below this, at a distance of 28 feet, another 10-foot bed of 
impure coal. It will be noticed that there is a decided simi- 
larity between this series and the Renton series. We have here 
the overlying shales and the suggested unconformity, as well 
as the impure coal bed A, which agrees somewhat with No. 1 
at Renton. Then bed No. 1, which might be correlated with 
No. 2 at Renton, and beneath this No. 2, which is probably 
represented in the Renton series by No. 3. Below these three 
beds we have two or more impure beds that probably corre- 
spond to the two beds in the Black River locality. The dis- 
tance between the beds at Cedar Mountain is greater than at 
Renton, but this could easily be accounted for. The strata 
here dip to the eastward at from 14 degrees in the lower beds 
to 40 degrees in the upper beds. They swing from a north- 
easterly direction in section 30 to a northwesterly direction in 
section 20. 

The relationship of the igneous outcrop near Otter lake to 
the coal strata is not definitely known. It is likely that it rep- 
resents an intrusion into this part of the area and does not 
occur at any point on Cedar river. 

A fault of undetermined character or extent was struck in 
the gangway to the southwest of the l*iver. Prospecting is 
being done beyond this fault, to find if possible the continua- 
tion of the beds in this field. 
—5 
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TIGER MOUNTAIN-RAGING RIVER DISTRICT. 

The outcrops in the Tiger Mountain area lie in sections 12 
and 18, T. 28 N., R. 6 E. There are four or more coal beds 
that occur in the sandstones and shales of this area. Sections 
of some of the beds accompany this report. The sandstones 
resemble very closely those in the Newcastle-Issaquah series, 
and they are light colored, coarse grained and poorly ce- 
mented. There are numerous faults in this area, seven of 
them occurring within a less distance than half a mile. 

As stated in another part of this report, these beds can not 
be definitely correlated with any well known beds. About the 
best interpretation that can be had from the data at hand is 
that these beds have been brought into their present positions 
by a great fault with a downthrow to the southeast. These beds 
are described in more or less detail in another part of this re- 
port. 

The Raging River area has also been discussed in more or 
less detail elsewhere in this report and it is needless to repeat 
it at this point. It should be stated that, due to the extremely 
faulted condition of this area and its small value as a commer- 
cial coal field, the Survey did not feel justified in spending any 
more time in the district than it did, for the economic develop- 
ment of this field is a problem of the distant future. 

TAYLOR-HOBART DISTRICT. 

In sections £, 8, 4, and 10 of T. 29. N., R. 7 E., and sections 
38 and 34, T. 28 N., R. 7 E., occur the coal and shale beds that 
are being developed by the Denny-Renton Clay and Coal Com- 
pany. The beds, as exposed in the rock tunnel of mine No. 1, 
are about 1,150 feet thick. About 170 feet of massive shale 
and sandy shale overlie No. 1. Then comes about £0 feet of 
shaly sandstone between No. 1 and an underlying intrusive sill. 
The sill of igneous rock is about 23 feet thick and has followed 
along an impure coal bed which it immediately overlies and has 
altered. About 90 feet of massive sandstone occurs between 
this impure coal bed and No. 2. Then an interval of 18 feet of 
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shale between No. 2 and No. 3. A massive sandstone 125 feet in 
thickness underlies No. 8, and then comes another intrusive sill 
and an impure coal bed. Seventy-five feet beneath this impure 
coal bed and sill is No. 4, the interval consisting of sandstone 
and shale. Twenty feet of shale lie between Nos. 4 and 5, and 
80 feet of shale between No. 5 and No. 6. Massive sandstone, 
with a little shale at the top and bottom, occur in the 180-foot 
interval between Nos. 6 and 7. A bony bed underlies No. 7 at 
a distance of about six feet. Ninety feet of sandstone and 
shale occur between No. 7 and the lowermost coal bed of this 
series. Below this occurs about 80 feet of massive sandstone. 
The intrusive rocks in this series vary in position from one part 
of the field to the other. The intrusive rock beneath No. 1 in 
the tunnel overlies No. 1 in the shaft level. The intrusive rocks 
in nearly every instance have followed some line of weakness 
in the strata, such as a fault plane, a bedding plane, or a coal 
or bony bed. 

In portions of this property the intrusive rock in its de- 
composed and also in its original state is used for making 
brick and other products. The shales are also extensively used 
for such purposes. 

This part of the field has a synclinal structure, the axis of 
the syncline striking southeasterly and plunging the same di- 
rection. In other words, we have as it were a spoon-shaped 
formation with the highest part of the spoon's bowl in the north- 
west part of section 8. The beds in No. 1 mine strike northwest 
and dip to the southwest at a high angle. The beds in No. 2 
mine strike northwest and dip to the northeast. 

West of Taylor, in the Sherwood area, the lava rocks and 
accompanying lower shales are thrown into an anticlinal fold. 
The axis of this anticline is nearly parallel to the axis of the 
Taylor syncline and it plunges to the southeast also. 

The lava flows, with intercalated shales, underlying the Tay- 
lor beds probably represent the southeastern extension of the 
lava flows underlying the Issaquah series. These lavas are 
slightly different in character, however, and are further com- 
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plicated by the presence of the later intrusives in this part of 
the field. 

East of Taylor the bed rock is so covered with soil and glacial 
drift, and the area is so badly affected by late intrusions of ig- 
neous rocks that it is difficult to determine with any degree of 
accuracy the eastern continuation of the coal beds. It is likely 
that to the eastward the intrusives become thicker and more 
numerous, so that thi« part of the field will prove to be of much 
less commercial value than the present Taylor field. The coal 
beds, as far as they can be traced toward the east, change their 
direction in the southwest quarter of section 2 and strike more 
easterly. Whether or not they are approaching another anti- 
cline somewhere in section 2 cannot be determined from the 
data at hand. 

In section 31, T. 23 N., R. 7 E., is an outcrop of coal on 
Issaquah creek. At this point the creek turns from its general 
southeasterly course to a northerly one. There are only a few 
outcrops of sedimentary rocks within this area, most of the dis- 
trict being deeply covered with glacial drift so that it is next to 
impossible to get the true relationship of this coal bed to the 
many and confusing outcrops of lava. The bed appears to be on 
the axis of an anticline and dips beneath the lava to the south- 
east. Issaquah creek, as it flows northward through sections SO 
and £0 of this township, passes along a fault plane and there are 
numerous other faults in this vicinity. 

The Northwestern Improvement Company, several years ago, 
drilled a hole in section 31, but after expending considerable 
money abandoned the venture. This area is so close to trans- 
portation, however, that it is probable that at some future time 
it will be prospected and perhaps proved to be of value. It 
stands a much better chance than either the Tiger Mountain 
or the Raging River areas. 

DANVILLE-RAVENSDALE DISTRICT. 

The Danville and Ravensdale areas lie in the southeast por- 
tion of T. 22 N., R. 6 E. and the northeast portion of T. 21 
N., R. 6 E. The Danville mine is in sections 24 and 26 of this 
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township. The beds at this place strike northeast and have 
dips that are practically vertical. It is probable, however, that 
these beds represent the upper part of the Ravensdale beds on 
the opposite side of a synclinal fold. There are a number of 
coal beds outcropping at this mine, only two of which will 
probably prove to be of value. 

This area has been prospected more or less since 1896. Sev- 
eral attempts have been made to operate a mine successfully at 
this place, but the beds have been found to be so irregular in 
character and so badly disturbed by faulting that each time the 
operators have given up in despair. The last attempt was 
made since the Chicago, Milwaukee and Puget Sound railway 
was built through section 24. It was supposed that with the 
increased shipping facilities, something could be done with this 
property. This last attempt has not been crowned with any 
greater success than former attempts. 

The coal beds and the sandstones and shales of this area are 
similar to the beds in the upper part of the Ravensdale district. 
Definite correlation is impossible, due to the small amount of 
exposed strata at Danville, and the indefinite positions of the 
beds, relative to each other, due to faulting. It is possible, of 
course, that as greater depth is reached these beds will prove to 
be less faulted. In other words, the area might be broken by a 
series of faults with more or less horizontal planes and as depth 
is reached the breaks would eventually disappear. On the other 
hand, the area is probably so badly disturbed that no part of it 
will ever pay to work. Future development alone will reveal the 
true condition. 

The Ravensdale beds occur in section 86, T. 22 N., R. 6 E., 
and section 1, T. 21 N., R. 6 E. The upper beds, or those 
worked in mine No. 1, strike northeasterly and dip north- 
westerly at from 28 to 60 degrees. Several faults are struck in 
these mines, the details of which are explained in the section of 
this report covering the description of mine No. 1. 

One of the lower beds outcropping in this district is the Mc- 
Kay bed, on its northern extension from the Black Diamond 
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area. This bed at Ravensdale has some folds that do not ap- 
pear in the upper beds or the beds in No. 1 mine. Beginning at 
the fault in the southern part of section 1, the McKay swings 
to the northeast, changes direction at the axis of the syncline, 
near the center of the. section, and swings to the northwest. 
Near the northern part of the section the bed is disturbed by 
numerous faults. North of the north line of section 1 the bed 
strikes north and dips west at a high angle ; and a little farther 
north it is cut off by a fault. In the northeast part of section 
1 is a bed which has been identified by the officials of the North- 
western Improvement Company as being the McKay. The 
McKay at this point strikes a little north of west and dips to 
the east at a very high angle. The only interpretation of the 
data at hand is that the McKay bed is thrown into a sharp 
anticline near the north line of section 1 and is also disturbed 
by numerous faults. This sharp anticline is not pronounced in 
the workings of mine No. 1, but it is probably represented by 
the slight bend in the strata near the No. 1 slope. The exten- 
sion of the McKay beyond the east line of section 1 is not known, 
but it is probable that it curves to the northward in section 6 
and then to the northward through section 31, dipping 
westerly. 

There is little or no data to be had in this area from surface 
examination, and the only information to be had is from the 
mine workings and a very few surface outcrops. The extension 
of the McKay south of the fault in section 1 is to be had in the 
Morgan slope at Black Diamond and the area intervening. 

The columnar section, as measured in this area from a coal 
bed overlying No. 9 to the McKay, is 1,538 feet. The columnar 
section which accompanies this report is based on data ob- 
tained in the rock tunnel in No. 1 mine, and from a profile cross- 
section of some prospect holes furnished to the Survey by Mr. 
Pott, chief mining engineer of the Northwestern Improvement 
Company. 

It will be seen from the section that there are about sixteen 
coal and bony beds in this series, besides the 35-foot bed which 
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has been separated into three beds and called Nos. S, SV^ and 4. 
Of this number of beds only Nos. 9, 5, 4 and S are worked at 
present. The Gem, Jones and McKay beds have been worked 
in the past. 

The bed locally called the Gem lies about 650 feet above the 
McKay, while the Gem at Franklin lies about 750 or 800 feet 
above that bed. Whether or not the Gem at Ravensdale is rep- 
resented at Franklin by the bed bearing the same name, cannot 
be stated definitely. A correct section of the Grem bed at Ra- 
vensdale cannot be obtained at the present time because of 
caving. There is a decided difference in the columnar section 
at Ravensdale with that shown in the Franklin series along 
Green river. If the upper beds, as worked in the No. 1 mine, 
Ravensdale, represent the upper beds of the Franklin series on 
Green river, the interval between these beds and the McKay is 
much less at Ravensdale than at Franklin. The interval at 
Franklin is about 500 feet greater than at Ravensdale. It is 
probable that the beds in mine No. 1, Ravensdale, are repre- 
sented at Franklin by what is locally called the Graveyard beds, 
composed of eight beds imderlying the Kummer sandstone. It 
should be stated, however, that at Ravensdale these beds are of 
much better quality than at Franklin. 

The amount of coal represented in a section of the Ravens- 
dale measures is very great. All of these beds do not contain 
workable coal, but those that do would total a very large ton- 
nage. 

BLACK DIAMOND-FRANKLIN DISTRICT. 

The coal beds developed in this district are those that out- 
crop in the Franklin series of rocks along Green river at Frank- 
lin. Beginning at the north end of the Morgan slope workings, 
the beds strike a little south of west and dip northerly ; within a 
half mile they turn more nearly westward, then curve to the 
south and finally near the center of section 14 they turn east- 
ward and dip south. As they enter the east half of section 14, 
they strike the Franklin fault (described elsewhere in this re- 
port). The beds have not been found south of the fault. 
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Judging from the position of a bed of coal found in the rock 
tunnel south of the fault, and the strata in Green river, the beds 
south of the fault follow some such line as suggested in. the ac- 
companying colored map. This dotted line is the probable po- 
sition of the McKay bed on the 400-foot datum plane. It will 
be noticed that the curves do not connect on this plane, and that 
there is a gap extending from a point north of the river to a 
point south of the river where the bed is supposed to reappear 
at the 400-foot datum plane. 

The position of the McKay bed south of the river is based on 
information furnished the writer by a man who driUed in this 
district, and who is well qualified to pass an opinion on the 
probable existence of the McKay bed. He states that his drill 
hole caved when the strata were reached that are supposed to 
contain that bed, but he is reasonably sure that the coal brought 
up from the hole at a given depth is McKay coal. The probable 
position of the McKay bed at the 400-foot datimi plane south of 
the river is, therefore, based on this information and the ap- 
pearance and position of certain beds on the east side of the 
anticline. The axis of the fold north of the river plunges south, 
and south of the river the axis plunges north. Should future 
developments, which alone can demonstrate the correctness of 
the above suggestion, prove that the McKay bed does follow as 
indicated, it means a valuable field of coal in the area south of 
Black Diamond. 

West of Black Diamond there is little or no information to 
suggest the probable behavior of the McKay bed. At the 
bottom of the accompanying colored map, the cross sections 
represent a series of folds, the solid portions of which are based 
on known conditions and the dotted portions upon probable 
conditions. The position of the axis of the probable western 
syncline is based almost entirely upon theory. There is no cer- 
tain knowledge that any such fold exists. It is suggested 
partly by the position of the strata at Danville on the north, 
and in sections 27 and 28, T. 20 N., R. 6 E., on the south. 

North of the Franklin fault in the Lawson mine, on the east 
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side of the Black Diamond anticline, the beds dip east and strike 
northerly; they swing to the eastward in section 12, T. 20 N., 
R. 6 E., and section 7, T. 21 N., R. 7 E., dipping south as they 
pass the north end of the Kummer syncline ; they next swing to 
the south, dipping west as they pass along the east side of the 
syncline and thence southward to the Franklin fault. 

About a mile north of Franklin occur what are commonly 
known as the section 8 coal prospects. Some development work 
was done here in 1887-9 and eleven or more coal beds were 
opened at that time. Work was finally suspended in 1893. 
The beds found here are presumably the continuation of those 
mined at the Bayne and Occidental mines, described below. 

KUMMER-KRAIN DISTRICT. 

The coal beds, as developed on the west side of the Kummer 
syncUne at the Kummer mine, dip eastward and strike north- 
ward. They go north into sections 24 and 13, then swing south 
and reappear on the north side of Green river in the east part 
of section 23. These beds, and the remainder of the Kummer 
series in which they occur, are described elsewhere in this report. 

The Kummer syncline extends south of the river into sec- 
tions 35 and 36 of the same township and also into sections 1 
and 2 of the township south. 

In the Krain district to the south, these beds outcrop in sec- 
tion 1, dipping west. Very little work has been done in the 
Krain district, but it is reasonably certain that no other beds 
than those found at Kummer outcrop within this area. 

CUMBERLAND-BAYNE DISTRICT. 

This district includes the area lying east, and south of Green 
river in T. 21 N., R. 7 E. It contains a number of mines and 
each part of the district will be discussed in turn. 

Southeast of Franklin is the Rose-Marshall mine. At this 
mine a slope has been sunk on a coal bed that outcrops in the 
northwest quarter of section 29, T. 21 N., R. 7 E. This bed 
has always been supposed to be one underlying the Franklin 
series, and outcropping at some point in Green river in sections 
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17 or 8. It will be noticed by referring to the geological map 
that there occurs between this slope and the Franklin mines, two 
anticlines and two sjmclines. The Franklin anticline and sec- 
tion 8 syncline are well developed, at one locality for each in sec- 
tion 17 and two localities for each in section 8 to the north. 
It is probable that the McKay bed, just before reaching the 
Franklin fault in the gangway south of the river at Franklin, 
passed partly around the axis of the Franklin anticline. The 
two folds pass into the area just north of the New Franklin 
mines and are more or less connected with the Franklin fault. 
East of the section 8 syncline, is a well developed anticline that 
shows plainly near the east line of section 8, and also observed 
in the Lawson drill hole in section SI, T. 81 N., R. 7 E. This 
fold may be called the Lawson anticline. East of this anticline 
is a syncline which is developed in the eastern part of section 9. 
The axis of this fold is placed as passing nearly parallel to the 
Lawson anticline and west of the Rose-Marshall slope. A trace 
of the McKay bed on the 400-foot datum plane under these con- 
ditions would be about as suggested by the dotted line, which in- 
dicates the probable position of that bed southeast of Green 
river. The writer has collected all available data on the sub- 
ject and the conclusion is drawn from the best evidence at hand 
that the bed on which the Rose-Marshall slope is sunk is the 
No. 12 bed at Franklin. The folds substantiate such a conclu- 
sion, and the bed itself, along with the underlying igneous sill 
justified this correlation. 

The igneous sill underlying the Rose-Marshall slope out- 
crops east of the slope and strikes in a southerly direction 
until near the center of section 29, when it turns eastward. The 
writer has, therefore, connected an anticline in the east part of 
section 9 in Green river with this point, and continued the fold 
southwestward into section 6 of the township south. 

The beds outcropping on opposite sides of Lizard mountain 
dip toward each other, indicating conclusively that the axis of a 
syncline passes through that area. The beds opened at the Oc- 
cidental mine are on the western limb of this syncline and dip 
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southeasterly. A fault with considerable vertical displacement 
passes in a northeasterly direction along the northwest face of 
Lizard mountain. The block north of the fault has dropped con- 
siderably, thereby complicating the structure in this part of the 
field. 

The beds at Bayne dip to the east and are on the east limb 
of an anticline that passes southwesterly between the Bayne 
mine and Lizard mountain. This same anticlinal axis passes 
through the workings of the Fleet mine, and beyond a doubt it 
was the axis of this fold that the south workings of the Naval 
mine were in when work was stopped. The axis of this fold 
passes out into the fault west of the Sunset and Independent 
mines. 

The Sunset and Independent beds are on the eastern limb of 
this fold and dip to the southeast and are beds supposedly 
higher in the series than the Naval bed. The suggestion has 
been recently made to the writer, by a very careful observer of 
conditions in this part of the field, that the principal bed at the 
Naval mine is the same bed as No. 6 at the Independent. There 
is a decidedly strong resemblance between the two beds, as may 
be seen from a study of the accompanying sections of those 
beds. If this condition prevails, the massive sandstone under- 
lying the No. 6 bed is the Franklin sandstone. 

The Naval bed at its southern end dips southeasterly, as does 
Independent bed No. 6. In order that the Naval bed might 
occur in section SS as the Independent No. 6, it could have been 
brought to this southern, position only by an overthrust fault 
with a horizontal displacement to the southwest of over 3,000 
feet. This fault plane would necessarily pass into the eastern 
portion of section 28, to the east of the Fleet mine. The area 
into which this fault would pass has very few outcrops of any 
kind, and it is almost impossible to get data on this problem. 

The Sunset beds strike northeasterly and dip southeasterly, 
and continue toward the northeast into section 27. The Inde- 
pendent beds, which are the southern extensions of the Sunset 
beds, strike nearly north and south, and dip east. How far 
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these beds extend to the south is not now known, but they prob- 
ably continue southward into section 4 and then swing to the 
southwest. 

The beds at Bayne dip eastward at the Daly mine, then swing 
eastward through the Carbon mine, and then south on the oppo- 
site side of the Bayne syncline, the axis of which passes through 
Bayne mountain. East of Bayne mountain is the Hudson anti- 
cline which passes nearly north and south through the area 
lying between the Big Six mine and the branch line of the 
Northern Pacific railway. The beds of the Big Six mine dip 
easterly on the east limb of the anticline. The probable trace 
of the Franklin sandstone outcrop can be seen passing through 
this area in a sinuous manner. The trace of this dividing line 
between the Bayne and Franklin series is based on the best evi- 
dence available, which is not conclusive, and is presented to 
suggest the probable positions of the outcrops of overlying and 
underlying beds. 

DURHAM-KANGLEY DISTRICT. 

It will be noticed that the Franklin sandstone is carried north 
from the Big Six mine and passes through the Durham prop- 
erty, placing the Durham beds 1 and 2 below the sandstone and 
placing the Kangley and upper beds at Durham with the Frank- 
lin series. The lines of separation in this part of the field are 
more or less hypothetical. 

The folds developed south of Green river present great varia- 
tions when projected into the area lying north of the river. 
There are so few data to be had in this northern district that it 
would be largely guess work to suggest the probable structure 
for this part of the field. 

The lower beds at Durham appear to swing to the northwest, 
the probable northern extension of the Cumberland anticline. 
The region north of Durham is characterized more or less by 
faulting and it is difiicult to correctly interpret the structure. 

The Durham-Sugar Loaf area gives promise of a considerable 
tonnage of a very fair grade of coal. There are several pros- 
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pects in section 28, T. 22 N., R. 7 E., but so far nothing of much 
value has been found. 

BARNESTON-SNOQUALMIB DISTRICT. 

At Barneston there are, as stated elsewhere in this report, 
several beds of bony coal, as well as a large number of intrusive 
sills and dikes. The commercial value of these beds is negligible 
and it was not deemed worth while to spend much time in this 
part of the field. 

The Snoqualmie field, with its four or more outcropping coal 
beds, is a more or less isolated area, bordered on the east by 
igneous rock while to the west the strata are obscured by glacial 
drift. There are some igneous sills in this area. The coal beds 
have been subjected to considerable movement along the bedding 
planes. The coal is badly crushed and parts of the roofs show 
slickensided surfaces, indicating movements o( the walls. These 
beds have been rendered highly bituminous by reason of the 
local metamorphism caused by earth movements and intrusions. 

KERRISTON PROSPECTS. 

In section 26, T. 23 N., R. 7 E., near the sawmilling town of 
Kerriston, are several coal outcrops called the Kinney pros- 
pects. Six coal beds are reported from this area, ranging from 
four feet and six inches to fourteen feet and four inches in thick- 
ness. 

The writer spent some time in this area trying to locate 
these outcrops. Several were found and they were so badly 
altered by earth movements that the original coal had been 
changed almost to graphite. The beds strike northeast and dip 
southeast. Outcrops are reported to occur in section 86, which 
lies south of section 26. Very little can be seen in this field, 
and that is not the least encouraging for the development of 
good mines. Intrusive dikes and numerous sills are known to 
exist in this locality. The town of Kerriston is located on an 
area made up of volcanic rock. 
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RAGING RIVER DISTRICT. 

Raging river crosses T. 23 N., R. 7 E., in a northwesterly 
direction. The river rises in the southeast comer of the town- 
ship and crosses the north line of the township in section 4. 
The area west of the river is made up of deep gulches and 
high hills. In some of these gulches coal and bony beds out- 
crop. 

In 1886-7-8 there was a great deal of active prospecting 
done in this field. In sections 8 and 9 of this township there 
were several prospect holes sunk. Mr. Niblock uncovered sev- 
eral coal and bony beds in section 8. In section 16 are located 
the old RuiFner prospects. In this area from six to eight coal 
and bony beds are exposed, ranging in thickness with their 
partings of impurities, from one foot and three inches to twen- 
ty-three feet and one inch. All the beds haVe many partings of 
impurities. The country is very badly broken by faults and 
several intrusions of igneous rocks may be observed in parts of 
the field. 

In section 21, same township, there are several outcrops of 
coal and bone, probably belonging to the same series that is 
exposed in section 16, on the opposite side of a broad fold. 
The beds in section 21 dip south, while the beds in section 16 
dip west and northwest. Of all the outcrops examined by the 
writer, there were very few that looked encouraging for any 
future development of this field, and the field as a whole is very 
badly faulted. 

A great amount of money was spent in early days on this 
field and the old Seattle, Lake Shore and Eastern Railroad 
(now the North Bend branch of the Northern Pacific Railway) 
planned on this being the great high grade coal field of the 
state. Mr. W. D. Ruflfner, an Eastern geologist, made a report 
on this field for the railroad company, which was published in 
1887. The report covers the details as seen at that time and 
does not hold out much encouragement for the district. The 
company finally abandoned further work in the Raging Jliver 
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field and it is doubtful if any further work, profitable to the in-^ 
yestor, will be done in this field until such time in the distant 
future when all the coal will have been mined out of the present 
well known and far more accessible fields. Some of the beds in 
the field have tlie following sections, according to Mr. RuiFner: 

BED KO. 2. 

Roof, fine grained sandstone, under which is seven inches 

black slate. 

Ft Inches, 

Coal 6 

Slate 2 

Coal 7 

Slate 4 

Coal 5 

Slate 5 

Argillaceous and Ferruginous rock 1 7 

Coal 1% 

Bone 5 

Coal (main bench) of good quality 7 

Nigger-head 2 

Coal 1 

Slate 1% 

Coal, good 6 

Slate and clay 7 

Lignite (brown coal) 2 1 

Bituminous slate 1 8 

Coal % 

Nigger-head 4% 

Clay and bony slate 7 

Coal 2 1 

Nigger-hetid 1% 

Bituminous slate 1 2 

Coal 1 

Slate 7 

Coal 7 

Slate and sandstone bottom 

Total 23 ft. 1% in. 
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SEAM NO. 4. 

The second seam from the bottom, descending : 

Ft. Inches, 

Roof, slate 2 

Bone 2 

Coal 6 

Fine-grained sandstone, average 2 2 

Natural coke 6 

Bituminous shale 6 

Coal 4 2 

Bottom, sandstone 4 2 

The coal of this seam is soft, black and lustrous. An entry 
was driven in fifty feet, which required much propping, the roof 
being unstable. At the end of this distance the miners came 
squarely up against a wall of sandstone, showing a fault. These 
details are given for the reason that at the time the members of 
the Survey visited this field all the open cuts and outcrops were 
caved more or less and no full detailed section. could be obtained. 

SKYKOMISH DISTRICT. 

About twelve or fourteen years ago the Great Northern Rail- 
way Company spent considerable time and money prospecting 
the region south of the Skykomish river in the vicinity of the 
town of Skykomish. 

Work was done on Foss river, Anthracite creek and Maloney 
creek. This area has some lenses of carbonaceous matter that 
will burn, but they are so irregular in size that as yet no com- 
mercial bed has been found. On Maloney creek the lenses of 
carbonaceous matter occur in altered shales among the intru- 
sive granites and diorites. Some of these carbonaceous lenses 
have been altered to an impure graphite by the metamorphic 
action of the intrusives, and movement by faults. A good deal 
of money has been spent on Maloney creek by parties expecting 
that the graphite would prove to be valuable. As a matter of 
fact the graphite, or rather the graphitic shale, is too impure 
and irregular in size and continuity to ever be of any commer- 
cial value. As far as may now be observed, this area will never 
produce coal of any commercial value. 
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COAL OUTCROPS ALONG GREEN RIVER. 

Below is given the detailed cross-sections of 52 coal outcrops 
that occur along Green river, between a point a little below 
Eummer and Palmer Junction. The exact positions of these 
outcrops, with the strike and dip of the beds, is indicated on 
plates XXII and XXIII. 



No. 4. 

Ft, Jn. 
Shale 

Carb. shale 2 4 

Clay 2 

Carb. shale 6% 

Coal % 

Hard shale 6 

Carb. shale 1 . . 

Coal — good 1 . , 

Sandy shale 2 4 

Carb. material (almost coal) . . 8 

Carb. shale 1 1 

Sandy clay 



Shale 




No. 1. 


Ft. Jn. 


Carb. 

Clay 

Coal 


shale 




..2 1 
.. .. 1 






.. .. 1 


Clay 
Coal 






.. .. 8 






.. .. 2 


Carb. 
Coal 


shale 




.. .. 10 
. . . . 1 


Carb. 
Coal 


shale 




.. .. 6 
.. .. 2 


Clay 
Coal 






19 






.. .. % 


Clay 
Coal 






. . .. % 






.. . . 2 


Carb. 
Coal 


shale 




..12 
.. 1 10 


Shale 






.. 8 .. 


Shale-black 
Shale 


carb 


.. 3 .. 




Total 


thickness. . . 






.. 20' 8" 



No. 2. 

Ft. Jn. 
Pure shale 

Carb. shale 1 6 

Coal 2 

Carb. shale 2 8 

Clay 2 

Carb. shale 2 . . 

Hard flinty shale 



Total thickness 8' S** 

No. 5. 

Ft. Jn. 
Sandstone 

Carb. shale 1 2 

Shale, small am't carb. mat. 1 8 

Coal, with St. of shale 1 . . 

Carb. shale 7 

Shale, pure 4 

Carb. shale 5 . . 

Sandy shale 



Total thickness 5' 10" 

No. 3. 

Ft. In. 
Sandstone 

Coal 6 

Carb. flinty lam. material . . 2 6 

Carb. shale 7 

Coal 4 

Carb. shale 10 

Carb. material 1 7 

Shale 



Total thickness 9' 9" 

No. 6. 

Ft. Jn. 

Shale 

Carb. shale 1 6 

Shale 4 

Coal, good 7 H 

Shale % 

. Coal and shale 8 

Carb. shale and coal 10 

Coal and shale 5 

Shale 2 

Coal 1 

Carb. shale 5 

Shale and coal 1 4 

Carb. shale S 

Coal and carb. shale 7 

Carb. shale 1 6 



Total thickness. 
-6 



6' 4 



ff 



Total thickness 8' 1" 
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No. 7. 

Ft. In. 

Shale, sandy 

Carb. shale 1 

Coal, bony 1 % 

Shale and carb. shale 5 

Shale and coal 1 4 

Shale, pure 5 

Carb. shale and coal 3 

Shale 3 8 

Carb. shale and coal 1 1 

Coal, dirty 2 2 

Shale 

Totol thickness 9' 4" 

No. 8. 

Ft. In. 

Sandy shale 

Carb. shale 1 . . 

Coal 1 

Carb. shale 6 

Coal 8 

Carb. shale 1 . . 

Coal 1 2 

Shale 1 

Coal ...'. 3 

Carb. shale 9 

Coal 2 

Carb. shale 1 2 

Coal 7 

Shale 3 

Coal, bony, and carb. shale. . . 8 

Shale 3 

Sandstone 4 

Shale, sandy 5 10 

Carb. shale 11 

Shale 1 . . 

Coal 1 9 

Shale, hard 1 8 

Carb. shale 1 2 

Coal 3 

Shale 8 

Coal 1 

Carb. shale 1 2 

Massive shale 

Total thickness 21' 9*^ 

No. 9. 

Ft. In. 

Shale 

Carb. shale 11 

Coal 3 

Carb. shale 5 

Shale, fissile, gray 6 2 

Carb. shale 4 



Coal 2 

Carb. shale and coal 1 6 

Shale 1 

Carb. shale and coal ...... . . 10 

Shale .. 

Total thickness 10' 8* 

No. 10. 

Ft. In. 

Sandy shale 

Carb. shale 4 

Shale 2 

Coal 6 

Shale 9 

Coal 1 

Shale 3 

Coal 7 

Shale 2 

Shale 

Total thickness 2' 10^ 

No. 11. 

Ft. In. 

Carb. shale 1 • • 

Coal 3 

Gray shale 3 

Coal, bone 4 

Shale 1 

Carb. shale 11 

Coal 4 

Shale 1% 

Coal ^ 

Carb. shale 2^ 

Shale 6 

Coal 10 

Coal, bony 10 

Shale 1 

Coal, bony 1 2 

Carb. shale 3 

Carb. shale 10 

Shale 

Total thickness 8' ^'^ 

, No. 12. 

Ft. In. 

Shale 

Carb. shale 2 

Coal 2 

Shale 2 

Coal 2 

Coal, bony 8 

Shale, sandy 6 

Sandstone 

Total thickness... r lO'* 
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No. 18. 

Ft In. 
Massive sandy shale 

Shale 4 

Coal, bony 9 

Carb. shale and coal 1 . . 

Carb. shale and little coal ... 8 

Shale 5 

Shale, sandy 5 

Shale, pure 8 

Carb. shale 8 

Shale, pnre 1 

Coal, bony 8 

Shale 1 

Carb. shale 5 

Coal, bony 8 

Carb. shale 1 8 

Shale, f s. and carb 1 . . 

Sandy shale 6 

Shale 8 

Carb. shale 2 

Sandy shale 6 

Shale and coal 1 6 

Carb. shale 1 . . 

Shale 5 

Carb. shale 8 

Shale 4 

Carb. shale • 11 

Shale 6 

Carb. shale 7 

Shale 2 

Massive sandstone 

Total thickness 16' 1" 

No. 14. Ft In. 

Shale clay 

Shale 3 

Bone 1 6 

Coal, slightly bony 1 8 

Carb. shale 8 

Clay, wh. plastic 1 

Carb. shale 9 

Clay shale 

Total thickness 4' 1" 

No. 15. Ft In. 

Carb. shale 1 2 

Coal % 

Carb. shale 1 . . 

Clay and coal 3 

Coal 2 

Carb. shale ; 1 . . 

Coal, bony 2 

Carb. shale 8 

Coal 1 

Carb. shale 6 

Shale 

Total thickness 6' ^^ 



No. 16. 

Ft In. 

Shale 

Coal — ^bone 9 

Clay 4 

Carb. shale 1 2 

Shale 

Total thickness 2' S" 

No. 17. 

Ft In. 

Shale 

Carb. shale 2 

Coal 8 

Coal, bony 6 

Carb. shale 11 

Coal 2 

Carb. shale 1 . . 

Coal, bony 8 

Carb. shale 6 

Clay, pure white 3 

Carb. shale 2 

Shale sandstone 8 

Carb. shale 9 

Coal, bony 9 

Carb. shale 8 

Carb. shale 1 . . 

Shale, hard ^ 

Carb. shale 1 

Shale 1 6 

Sandstone 8 

Shale 10 

Carb. shale 1 . . 

Coal, bony 6 

Carb. shale 2 . . 

Shale 

Total thickness 13' 11%' 

No. 18. 

Ft In. 
Shale 

Shale 6 

Carb. shale 6 

Shale^ fine l lo 

Carb. shale 1 1 

Shale, fine 1 8 

Carb. shale 1 . . 

Sandstone, hard layer 5 

Carb. shale 2 6 

Shale, sandy 2 

Coal, bony l . . 

Carb. shale 2 . . 

Clay 1 

Coal, bony lo 

Carb. shale 1 6 

Shaley sandstone 

Total thickness 16' 0" 
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No. 19. 

Ft Jn. 

Bhale 

Sh&le, hard sandy 4 

Carb. shale 8 

Coal, bony 2 

Carb. shale 5 

Coal, bony 1 

Shale 8 

Carb. shale 1 6 

Shale and coal 8 

Carb. shale 8 

Coal 8 

Carb. shale 5 

Coal H 

Carb. shale 8 

Carb. shale 5 

Coal, bony 2 

Carb. shale 8 

Coal, bony 4 

Shale 1 

Carb. shale 3 

Shale 2 

Carb. shale 5 

Coal, bony 1 

Carb. shale 4 

Coal, bony 11 

Carb. shale 8 . . 

Blue-gray shale 

Total thickness 12' 10%" 

No. 20. 

Ft In. 

Sandstone 

Carb. shale 8 

Coal, bony 6 

Carb. shale 1 • • 

Coal, bony 4 

Carb. shale 2 . . 

Shale 3 

Carb. shale 7 

Shale 1 8 

Bone 11 

Carb. shale 1 4 

Bone 5 

Carb. shale I 10 

Sandstone 

Total thickness 11' 6" 

No. 21. 

Ft Jn. 
Shale 

Carb. shale 6 

Shale 2 

Carb. shale and bone 1 1 

Clay, white 3 

Shale 2 

Bony coal 11 

Carb. shale 1 2 



Coal, bony 3 

Carb. shale 11 

Shale 2 

Carb. shale 1 4 

Shale 4 

Carb. shale 10 

Shale 2 

Carb. shale 7 

Shale 2 

Carb. shale 4 

Bone 2 

Shale 3 

Carb. shale 1 1 

Sandy shale 

Total thickness 10' lO'' 

No. 22. 

Shale 

Bony coal 6 

Shale and layers of coal. ... 10 

Shale 2 

Carb. shale 9 

Shale and st. of coal 3 

Shale 1 2 

Bony coal 2 

Shale 9 

Shale and carb. layers, 7 

Carb. shale 8 

Sandstone i 

Carb. shale i 2 

Shale 1 5 

Sandstone 3 

Carb. shale l . . 

Bony coal lo 

Shale 1 

Carb. shale l n 

Shale 8 

Carb. shale 3 

Shale 4 

Carb. shale 6 

Bony coal 7 

Carb. shale i 3 

Clay 

Total thickness 15' 9" 

No. 23. 

Shale 

Shale 4 

Carb. shale 7 

Bony coal 4 

Carb. shale 11 

Shale 3 

Carb. shale 3 

Shale 3 

Carb. shale 8 

Bone 2 

Carb. shale 5 
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Shale 6 

Carb. shale 6 

Bone 1 

Carb. shale 8 

Bone 9 

Shale 8 

Shale 7 

Bone 2 

Shale 7 

Carb. shale 7 

Shale 6 

Carb. shale 6 

Shale 6 

Carb. shale 8 

Shale 1 6 

Carb. shale and bone 1 2 

Bone 2 

Carb. shale 1 10 

Shale 1 1 

Carb. shale 2 

Shale 2 

Carb. shale 4 

Sandstone 10 

Carb. shale 1 3 

Shale 3 

Carb. shale . . . . , 8 

Bone 6 

Sandstone 2 

Carb. shale 9 

Bone 2 

Carb. shale, bony 2 . . 

Shale 1 

Carb. shale 10 

Shale ". 1 

Carb. shale 10 

Shale 1 7 

Carb. shale 2 

Sandy shale 

Total thickness 26' 1" 

No. 24. 

Ft. Jn. 

Sandy shale 

Carb. shale - . . . . 1 1 

Shale 4 

Carb. shale 1 7 

Bone 11 

Shale 3 

Bone 7 

Shale 1 

Carb. shale, bony 6 

Shale 1 

Bony coal 1 

Sandy shale 

Total thickness 5' Q" 



No. 26. 

Ft. Jn, 
Sandstone 

Carb. shale 9 

Coal, bright, hard 4 

Carb. shale 7 

Bone 2 

Carb. shale 4 

Shale 

Total thickness 2' 2r 

No. 26. 

Ft. Jn, 
Clay, yellow, hard . . 

Coal, bony, carb. shale. ... 2 6 

Clay, yellow, hard, massive. . . 6 

Carb. shale 8 

Bony coal 2 

Carb. shale 2 

Clay, yellow 1 9 

Coal 9 

Bone 6 

Bony coal 7 

Bony coal 4 

Shale 4 

Carb. shale 2 

Bone 5 

Carb. shale 4 

Coal 1 . . 

Coal, some bone 1 . . 

Coal 3 

Carb. shale 3 

Shale 

Totol thickness ir 8" 

No. 27. 

Ft. Jn. 
Shale : 

Coal, some covered, 8" good 2 S 

Sandstone 

Total thickness 2' r>*'~ 

No. 28. 

Ft. Jn, 

Sandstone 

Carb. shale 5 

Bone 4 

Clay 8 

Carb. shale 3 

Carb. shale st 3 

Carb. shale 7 

Bony coal 6 

Clay 2 

Bony coal 8 

Carb. shale 11 

Shaley sandstone 

Total thickness 4' 4" 
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No. 29. 

Ft. In. 

Bandy shale 

Coal, good 1 3 

Bony coal 11 

Carb. shale 

Bony coal 1 B 

Shale 5 4 

Carb. shale 1 . . 

Bony coal 9 

Bone 1 

Shale 1 

Bony coal 1 11 

Carb. shale 2 4 

Shale and st. of coal 9 

Carb. shale 6 

Shale 7 

Carb. shale 1 . . 

Bone 8 

Shale 4 . 

Bony coal 1 4 

Coal 1 . . 

Carb. shale 1 3 

Massive shale 

Total thickness 23' 1" 

No. 80. 

Ft. In. 

Sandstone 

Carb. shale 8 

Shale 1 

Bony coal 3 

Carb. shale 5 

Bony coal 4 

Carb. shale and bone 8 

Carb. shale 7 

Shale 1 3 

Shale 6 

Carb. shale 1 1 

Shale, slightly sandy 4 3 

Covered 1 7 

Shale, slightly carb 10 

Carb. shale l o 

Shale 1 . . 

Bony coal 6 

Carb. shale 9 

Shale .. 

Total thickness 16' 3" 

No. 31. 

Ft. In. 

Shale 

Carb. shale 2 

Coal 1 3 

Carb. shale 3 

Shale 3 

Coal 5 

Carb. shale 2 



Coal 6 

Shale 1 

Carb. shale 3 

Shaley sandstone 

Total thickness 3' 3" 

No. 32. 

Ft. In. 

Shale sandstone 

Carb. shale 9 

Sltale 4 

Bone 4 

Carb. shale 6 

Bone 2 

Carb. shale 3 

Shale 2 

Carb. shale lo 

Shale 1 

Bone 2 

Carb. shale 4 

Shale 2 

Bony coal 3 

Carb. shale 3 ' 

Shale 2 

Bony coal 3 

Shale 1 2 

Bone Q 

Coal, somewhat bone 9 

Bony coal 5 

Carb. shale 10 

Shale 2 

Carb. shale 3 

Shale 8 

Carb. shale 5 

Bony coal 4 

Carb. shale 8 

Shale 2 

Carb. shale 4 

Bony Coal 1 2 

Shale 2 

Carb. shale 8 

Shale, St. of coal i 3 

Coal 1 

Carb. shale 4 

Bony coal 5 

Carb. shale 4 

Shale 1 

Bony coal 1 

Shale 1 

Carb. shale 7 

Shale 1 

Bone 2 

Carb. shale and coal 6 

Shale 4 

Coal 4 

Carb. shale 2 

Shale 6 

Bony coal 3 
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Shale 1 

Carb. shale 3 

Bony coal 5 

Shale 2 

Carb. shale 1 2 

Coal 2 

Carb. shale and st. of coal . . 12 

Shale 5 

Carb. shale 8 

Shale 2 

Carb. shale and coal 8 

Shale 2 

Carb. shale 1 7 

Shale 1 

Carb. shale 1 3 

Coal 1 

Carb. shale 2 7 

Coal 3 

Carb. shale 2 . . 

Massive sandstone 

Total thickness 33' 7" 

No. 33. 

Ft. In. 

Shale 

Carb. shale 4 

Bone 2 

Carb. shale 1 

Bony coal 3 

Carb. shale and coal 1 . . 

Shale 1 

Carb. shale 9 

Shale 1 

Carb. shale 5 

Shale 1 

Carb. shale 3 

Shale 2 

Coal 1 

Carb. shale 1 8 

Carb. shale 6 

Coal 2 

Shale 1 

Bone shale 2 

Carb. shale 2 . . 

Bone 3 

Covered 

Total thickness 8' 7" 

No. 34. 

Ft. In. 

Shale 

Carb. shale 7 

Bony coal 4 

Shale 3 

Bony coal 1 10 

Shale 1 

Coal, slightly bony '. . 1 2 

Bony coal 7 

Carb. shale 3 



Shale 4 

Carb. shale 5 

Shale 1 

Bone 1 . . 

Carb. shale 2 7 

Coal and shale 6 

Coal 1 

Shale 2 

Bone 3^ 

Carb. shale 3 

Coal and bone 1 5 

Carb. shale 8 

Bony coal 4 

Carb. shale 3 

Coal 5 

Carb. shale 3 

Coal 5 

Carb. shale and coal 5 

Bone 4 

Bony coal 8 

Shale 3 

Shale, some bone 6 

Carb. shale 2 

Bone 7 

Carb. shale 6 

Sandstone 3 

Carb. shale 7 

Bony coal 5 

Shale 6 

Bone 7 

Carb. shale 8 

Bony coal 4 

Bone 6 

Coal 5 

Bone 7 

Carb. shale 9 

Carb. shale and bone 1 3 

Sandy shale 4 . . 

Carb. shale 2 

Coal 5 

Bony coal 2 

Coal 8 

Carb. shale 6 

Bone 4 

Carb. shale 8 

Covered , 2 8 

Bony coal 7 

Covered IQ 

Carb. shale 6 

Shale *. . 

Total thicknes? 35' 9%" 

No. 35. 

Ft. In. 

Shale 

Shale, slightly carb ; 1 9 

Carb. shale 4 

Bone 6 

Carb. shale 3 
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Shale 2 

Carb. shale 4 

Sandstone 8 

Carb. shale 9 

Bony coal 6 

Carb. shale 4 

Shale 1 

Carb. shale 8 

White clay 2 

Covered 1 8 

Carb. shale 1 2 

Shale 4 

Carb. shale 4 

Shale 2 

Carb. shale 6 

Covered 1 4 

Carb. shale 2 

Shale 

Total thickness 10' 11" 

No. 86. 

Ft. In, 
Sandstone 

Bony coal 5 

Covered 6 

Bony coal 6 

Carb. shale 4 

Shale 1 

Carb. shale 2 

Shale 3 

Shale, carb. layers 2 6 

Carb. shale 8 

Shale 11 

Carb. shale 8 

Shale 1 

Bone 8 

Covered 6 9 

Shaly sandstone 

Total thickness 14' fi'' 

No. 37. 

Ft, In. 
Shale 

Carb. shale 3 

Covered 2 6 

Carb. shale 1 4 

Shale 1 

Carb. shale 2 

Shale 1 

Carb. shale and some bone. 2 1 

Sandstone 4 

Carb. shale 1 1 

Shale, flinty 1 

Carb. shale 2 

Carb. ^nd st. of bone 1 10 

Bony coal 10 

Carb. shale 1 1 

Bone 3 

Shale 1 6 



Shale, slightly carb 1 3 

Carb. shale 1 5 

Shale 3 

Shale ft bands of carb. shale 1 6 

Carb. shale 6 

Shale 8 

Waterfall i 6 

Bony coal 1 2 

Carb. shale 6 

Sandstone 5 

Carb. shale 8 

Bone 3 

Shale and bone 5 

Shale 6 

Bone , 1 2 

Carb. shale 4 

Shale 3 

Carb. shale and bone 10 

Sandstone 3 

Bony coal s 

Sandstone and shale 3 

Coal and lenses of bone 1 2 

Shale 6 

Carb. shale and bony coal.. 2 9 

Sandstone 2 

Carb. shale 1 

Sandstone 3 

Carb. shale 3 

Sandy shale 5 

Carb. shale 2 

Sandy shale 1 2 

Carb. shale 10 

Sandy shale 

Total thickness 36' 8" 

No. 38. 

Shale 

Carb. shale 3 

Coal 2 

Carb. shale and coal 8 

Carb. shale 8 

Carb. shale H 

White clay i 

Carb. shale 3 

Shale, slightly carb 6 

Shaly sandstone 

Total thickness 3' 6" 

No. 39. 

Ft. In. 

Sandy shale 

Carb. shale 1 7 

Good coal 2 

Shale, slightly carb 2 . . 

Carb. shale and st. of coal. 1 1 

Shale 4 

Carb. shale, almost bony cl. 13 

Bony coal 9 
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Shale 4 

Carb. shale and st. of coal. 2 6 

Boney coal, carb. shale 6 

Shale fissile 11 

Carb. shale 8 

Shale 11 

Carb. shale ^ 

Bony coal 5 

Shale 1 5 

Carb. shale 8 

Shale 1 1 

Shale '^ 

Shale, slightiy earn 1 T 

Shale, coarse, sandy 3 

Carb. shale ^ 

Good coal 5 

Shale, coarse, sandy 2 

Good coal • • 1 

Carb. shale 7 

Coal -* 

Carb. shale and st. of coal . . 14 

Bony coal 1 • • 

Shale ^ jj__ 

Total thickness 28' 6" 

No. 40. 

Ft. In. 

Shale 

Shale, slightly carb 1 4 

Carb. shale ® 

Coal, broken 2 

Carb. shale 5 

Shale 8 

Good coal . . . , 1 

Shale, carb. and sandy 7 

Coal 8 

White clay 2 

Carb. shale 8 

Covered 10 

Carb. shale and coal 8 

Sandstone, coarse ft shaley ... 7 

Bony coal 1 4 

Carb. shale 10 

Carb. shale 3 

Carb. shale 2 

Bony coal 9 

White clay and carb. bands. . . 10 

Carb. shale 6 

Shale, sandy and coal 9 

GkK>d coal \ 10 

Shale, sandy and coal 3 

Shale, hard sandy 3 

Carb. shale 1 8 

Bony coal 3 

Coal 2 

Clay, sandy 10 

Carb. shale 11 

Shaley clay 

Total thickness 17' 11" 



No. 41. 

Pi. In. 

Snale 

Bony coal 1 8 

Carb. shale 1 9 

Shale 6 

Shale, slightly carb 1 8 

Carb. shale and bands of cl. 1 6 

Carb. shale 6 

Clay, br. and sandy 1 

Carb. shale 6 

Clay, coarse sand , . . 2 

Shale, soft carb 7 

Bony coal 1 4 

Shale, soft carb 8 

Bony coal, carb. shale 1 1 

Shale 

Total thickness 12' 0" 

No. 42. 

Ft. In. 

Sandstone and coal bands 

Coal 4 

Carb. shale 4 

Bony coal 9 

White clay 2 

Sandstone and coal bands .... 1 

Carb. shale and st. of coal . . 1 . . 

Good coal 2 1 

Carb. shale, graphitic 1 2 

Good coal 6 

Hard carb. shale 5 

Shale 1 

Carb. shale 1 6 

Shale 

Total thickness 8' 5" 

No. 43. 

Ft. In, 

Shale 

Carb. shale 4 

Shale 4 

Carb. shale 9 

Bony coal 6 

Coal 3 

Carb. shale and st. of coal . . . . 10 

Coal 8 

Carb. shale 10 

Bone 2 

Carb. shale and coal 9 

Carb. shale 1 1 

Carb. shale and coal lenses. 2 4 

Shale 4 

Carb. shale 8 

Bony coal 5 

Covered 10 

Sandy shale 

Total thickness 10' 8" 
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No. 44. 

Ft. In. 

Shale 

Carb. shale 6 

Bone 9 

Bony coal 1 10 

Shale 1 

Bony coal 8 

Shale 8 

Carb. shale 4 

Bhale 



Total thickness 4' 10" 

No. 45. 

Ft. In. 
Shale 

Carb. shale 2 4 

Shale 1 

Carb. shale and coal 6 

Shale 2 

Bone 3 

Carb. shale 6 

Bony coal 4 

Carb. shale 7 

Shale 2 

Shale 4 

Carb. shale 8 

Shale 



Total thickness 5' ll'' 

No. 46. Ft. In. 

Shale 

Carb. shale 1 1 

Bony coal 10 

Carb. shale 6 

Bony coal 1 2 

Carb. shale 2 

Bony coal 8 

Sandstone, shaly 7 

Bony coal 1 . . 

Carb. shale 7 

Shale, slightly carb 2 8 

Shale 



Total thickness 9' 8" 

No. 47. Ft. In, 

Massive sandstone 

Carb shale 3^ 

Bone 4 

Shale 4 

Shale and bone 3 

Shale 4 

Carb. shale 11 

Bony coal and shaley 10 

Shale 2 

Bony coal 9 

Shale 6 

Covered 



No. 48. 

Ft. In. 

Shale 

Carb. shale 10 

Coal 2 

Carb. shale 2 

Bony coal 7 

Shale 3 

Coal 8 

Covered 1 5 

Sandstone 



Total thickness 4' r 

No. 49. 

Ft. In. 

Sandstone 

Carb. shale 4 

Bone and st. of coal 1 8 

Carb. shale 10 

Sandstone 



Total thickness 2' 10" 

No. 60. 

Ft. In. 

Unknown 

Met. coal, shale ft quartzite . 3 . . 
Met. coal, shale ft quartzite. 1 9 

Quartzite 8 

Covered 3 8 

Carb. shale 2 . . 

Covered 3 . . 

Met. coal and s. s 1 10 

Covered 4 6 

Bony coal 6 

S. s. St. of coal 2 8 

Bony coal 10 

Shale 4 

Bony coal 6 

(Covered) shale 9 

Carb. shale and st. of coal . . 17 

Sandstone 7 

Bone 8 

Shale 



Total thickness 28' 10" 

' No. 51. 

Ft. In. 

Shaley sandstone 

Bone 4 

Coal 3 

Bony coal 9 

Sandstone * 4 

Coal 5 

Carb. shale 5 

Bone 1 

11 i: Shale 5 

Total thickness 4' 8%" Coal, bone 6 
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Shale 2 

Bony coal 6 

Shale 1 2 

Bony coal 8 

Coal 1 5 

Bony coal 6 

Coal 8 

. Carb. shale 4 

Bony coal 10 

Carb. shale 6 

Shaley sandstone 

Total thickness 10' 3' 



No. 52. 

Ft. In. 

Sandstone, covered 

Bony coal 10 

Coal, good 9 

Bone 4 

Carb. shale 9 

Sandstone, shaley 

Total thickness 2' 8" 



No. 58. 

Ft. Jn 

Sandstone, quartzite 

Bone 2 

Shale 2 

Shale 8 

Carb. shale 11 

Shale 2 

Bone 

Carb. shale 

Bone 

Carb. shale 

Bone 

Carb. shale 

Bone 6 

Sandstone 5 

Bone 8 

Carb. shale 7 

Shale * 2 

Carb. shale 1 . . 

Shale 3 

Covered 1 5 

Shale, carb 1 6 

Covered ; , . . 



Total thickness 9' 0" 



CHAPTER IV. 
THE CLASSIFICATION OF COAL LANDS. 

GENERAL STATEMENT. 

The following statements on the classification of coal lands 
ip. King county are in general keeping with a report written 
by Mr. George H. Ashley and published by the United States 
Greological Survey as Bulletin No. 424. The object in pre- 
senting this part of the report is to call attention to the many 
factors that enter into the question of the classification of coal 
lands. Much has been printed in the daily press as to the great 
profits from mining coal and the natural conclusion is drawn 
that all coal lands are valuable, and the erroneous idea prevails 
with some people that all coal lands are equally valuable. This 
is far from the truth. There are many areas in which coal beds 
outcrop, where, owing to the character of the coal or the 
geological conditions surrounding it, the coal can not be mined 
and marketed at a profit, and hence is of no value as coal land. 
On the other hand, there are areas where the coal is of good 
quality, mining conditions are good and the coal can be mined at 
a profit. It is the endeavor in this report to cover the various 
areas in King county and classify them into the following sub- 
divisions : 

Known coal areas. 

Probable coal areas. 

Known coal areas, unworkable. 

Areas, principally of igneous rocks. 

Areas where the contents are unknown. 

SOURCE OF VALUE OP COAL LANDS. 

Coal land derives its value from the fact that the coal under- 
lying its surface is of such a character that it can be profitably 
mined. When land is known to contain workable coal and of a 
character that it can be mined and marketed at a profit, the 
land containing such coal should bring a price corresponding 
to the character, amount and condition of the coal beds con- 
tained within this land. 
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Coal is a commodity that is eagerly sought for and is abnost 
of universal use. The cost of transportation, rival fuels, such 
as imported coal, wood and oil, have direct, bearing on the 
price that any coal will bring on the open market. For ex- 
ample, if the coals at some of our local mines are so high in 
ash and the costs of mining are such that these coals cannot be 
mined, cleaned and transported to the market and successfully 
compete with other coals, local or imported, wood or oil, then 
this land at this time has very Uttle market value as coal land. 

PRICES OF COAL. 

The price of coal may be taken as the price at the mine or 
the selling price at the retail bunker, less transportation, bunker 
charges, etc. It will be simpler and more convenient to consider 
the price of coal as the price at the mine. 

A little study will convince one that the price of coal should 
vary according to its value as a heat producer. Coals like the 
McKay coal at Franklin, Black Diamond and Ravensdale are 
more valuable than other coals, such as those mined at New- 
castle, Issaquah and Grand Ridge, for the reason that the 
McKay coal is higher in B. T. U. (British Thermal Units), 
lower in ash and moisture, and is in all respects a better coal 
than the other mentioned coal, and should command a corre- 
spondingly higher price. 

The sale price of coal at the mine may be divided into 

1. Cost of coal in the ground. 

2. Cost of mining, transporting to surface, and washing or 
preparing for the market. 

8. Profit. 

The cost of coal in the groimd may be calculated in different 
ways, such as the cost of the coal when purchased as coal land, 
either from the government or from individuals. In the first 
case the former price was twenty dollars per acre if the area 
was within fifteen miles of a completed railroad, and ten dollars 
per acre if more than fifteen miles away. This law was in force 
prior to 1906. Since then the law has been changed and all 
unoccupied lands are now classified as coal or non-coal land and 
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sold according to a tonnage estimate of the coal in the ground 
at so much per ton. In purchasing from an individual the sur- 
face right might be separate from the right to mine coal. The 
cost of coal might also be the royalty paid on a leasehold at so 
much per ton and with a minimum yearly royalty. 

The cost of removing the coal from the ground and prepar- 
ing it for market includes all costs of equipment, labor, ma- 
terials, interest on the investment, cost of marketing and amor- 
tization (or a fund laid aside for recouping the equipment 
when rendered useless). It includes also an accident or insur- 
ance fund. These costs are usually considered "fixed charges.'* 

The profit, if any, is necessarily the difference between all 
the costs combined and the selling price of the coal. 

In purchasing an area underlain with coal it is always nec- 
essary to consider how long it will be before the coal is actually 
mined and marketed. This is an important item, for it is nec- 
essary to figure the interest on the investment and the accumu- 
lating taxes. The price per ton at which a coal can be leased 
and paid for by the ton as it is mined is usually considered the 
best basis on which to place a value on the coal in the ground. 
In considering this item it is necessary to take into account the 
supply and demand. For example, the McKay coal of Black 
Diamond is nearly always in demand and commands a corre- 
spondingly high price, whereas the coals of other beds from 
this or other mines may have less demand and a correspondingly 
lower price. The same is true of the lignite coals that are mined 
in Lewis county. There is little demand for the Lewis county 
coals at present, hence the lands are not as valuable as they 
will be at some future time when the market conditions change 
or some better method is devised for burning this low grade coal. 

Therefore, it is obvious that such coals as the McKay can be 
leased at a considerable higher figure than the lower grade coals, 
and that a person owning lands underlain with the lower grade 
coals should be willing to lease at a low price so that he could 
get returns soon. In general, the leasing prices in King county 
range from ten cents to as high as forty cents per ton, the bulk 
of the leases being twenty-five cents per ton as the coal is being 
mined, with a minimum royalty of about fifteen hundred dol- 
lars per year per section. 
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Below IS given a list of royalties paid in some coal districts of 
the United States ; all except the royalties for Washington were 
selected from Bulletin No. 424, U. S. Greological Survey, 
page 10. 

ROYALTIES PAID IN SOME COAL DISTRICTS OF THE UNITED STATES. 



LOCALITY 



Pennsylvania: 

Anthracite fields 

dearfleld district 

Gonnellsville district- 
Goal 

Pittsburg district ............ W. 

Ohio: 

Massillon district 

Hocking Valley district 

West Virginia: 

Fairmont district 

Pocahontas district-^ 
Goal 

Ctoke 

Kanawha district 

New River district 

Eentudcy: 
Northeastern Kentucky district. 
Southeastern Kentucky district. 
Western Kentucky district 

Tennessee: 

Jellico district ..<. 

Alabama : 

Walker Coimty district 

Jefferson County district 

Indiana: 

Vigo County district 

Greene County district 

Evansville district 

Illinois: 

LaSalle district 

North Illinois district 

South Illinois district 

Arkansas 

Oklahoma 

Oolorado: 

State lands 

Boulder County district 

Trinidad district 

Routt County district 

Wyoming: 

Wyoming state lands 

Southwestern Wyoming 

Small local mines 

Indian reservations 

Utah: 

Small mines 

Montana: 

Mfles City district 

Roundup district 

Washington: 

King county 



Royalty 
in Cents 



Up to 60. . 
5 to 15. . . . 



16 to 20. 
24 to SO. 
10 to 15. 



10 to 15(a) 
8 



10 to 16. . . 



16 to 24... 
6i to 10. . . 
10 



8 to 12 

10 toll... 
3 



10 

7 to 10 

7 tol2i... 



8 

4 to 10(a). 
2 to Si.... 



10 to 25(a) 



5. 
2. 
3. 
8. 



10 

8 to27i... 
8 tol2i... 
8 to 10.... 



8 to 6...., 

10 

Up to 100. 
8 to 10. . . . 



Up to 75. 



15. 
15. 



10 to 40. 



Minimum Yearly 
Royalty 



$1,000 per 100 acres. 



$eOO to $900,000 

$12.60 an acre to $45,000 



$10 per acre to $20,000. . 
$10 an acre 



$800 to $600. 



Amount equivalent to 

taxes (m land 

$100 



$100 to $200. 



$100 to $600 ? 

'up'to$26i666! 



Bonus on 
Lease 



None 



I cents ton 



None 

$25 an acre to 
$200,000 



$25 an acre 
$25 an acre 

None 



$100 to $600 a 
year 

None 



None 



$15 to $50 an 
acre 



(a) Royalty computed on screened coal; In other districts royalty computed on rua 
of mine. 
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In the table below is given the terms of some of the leases on 
record in the Sang county auditor's office in Seattle. These 
areas are all in King county and are all leased by the same 
company. It is stated on the authority of some people who 
have recently made leases that more recent ones have been 
made on a S5 cents per ton basis and a minimum yearly royalty 
of $S,500 per section : 



DATE 



November, 1904 

January, 1800 . 

Aprfl, 1809 .... 
IflOl 











Minimum 


Section 


T. 


B. 


Royalty 


Yearly 
Royalty 


15 


21 


6 


15c. (a) 


$1,500 (b) 


28 


21 





16c. (a) 


$1,600 


NE| 21 


21 


7 


16c. (a) 


$750 


SI 16 


21 


7 


ISc. (a) 


$750 


NEI 23 


21 


7 


15c. (a) 
10c. (a) 


$1,000 


680 acres 


24 


6 


$8,000 



Yean 
to run 



20 
20 
25 
25 

20(c) 
20 (c) 



(a) Per ton of 2,240 lbs. 



(b) Plus taxes. 



(c) Timber at $1.00 per thousand. 
Mine props 2c. each. 



Generally speaking the amount of royalty charged depends 
upon the character of the coal. However, there are exceptions 
to this statement, for in Colorado a lower rate is charged for 
the high grade Trinidad coal than is charged for the lower 
grade coal near Boulder. This is due to the fact that the 
Boulder coal is closer to the principal market (Denver). 

It will be noticed that the royalties in Illinois and Indiana are 
very low, due to the fact that there is such an abundance of 
coal within these areas and the owners are contented at re- 
ceiving a small earning for their properties rather than allow 
them to remain idle indefinitely. 

The highest royalties charged, such as those in Wyoming 
and Utah, are due to the local conditions. In the Appalachian 
region there is no marked difference except in the case of anthra- 
cite and the high grade coking coals. These prices are high 
for the reason that the quantities of these coals are limited and 
command a correspondingly higher market price. 

Royalties in the east are on the increase. The same condition 
will undoubtedly prevail in the State of Washington especially 
in the better grades of coal, which are rapidly becoming ex- 
hausted. 
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ROYALTIES AND LAND PRICES. 

A coal bed one foot thick with a specific gravity of 1.86 
(which is the average specific gravity for bituminous coal) will 
contain approximately 1,750 tons per acre. Fifteen hundred 
tons per acre-foot production is considered very good mining, 
and as a rule about thirteen hundred tons per acre-foot is the 
average. However, in order that the operator be given the 
benefit of the doubt, it may be assumed that only one thousand 
tons per acre-foot be recoverable ; then with a coal bed such as 
the McKay of Franklin and Black Diamond, which averages 
about five feet for the lower bench, we would get five thousand 
tons p6r acre for this bed alone. If the value of the coal in the 
ground be based on the royalty rate, we would have, at ten 
cents per ton, a value of $500 per acre for the one bed alone; 
and obviously if the royalty were twenty cents per ton we would 
have a valuation of $1,000 per acre. As an example of the 
value of coal land, based on a royalty basis, Ashley quotes an 
instance where the Pittsburg bed in the Connellsville region, 
which averages seven feet thick, brings a royalty of from six- 
teen to twenty cents per ton, so that this land would yield on a 
royalty basis from $1,400 to $2,100 an acre, and it is stated 
that this land brings a price of $1,700 to $2,000 an acre. If 
this Connellsville land is not worked out for a period of ten 
years, the land at the end of that time, when the rate of in- 
terest is five per cent., and is compounded, along with a tax 
rate of $1.60 per $100, will bring more than $3,000 per acre. 
As a matter of fact, the leases made today are calculated with 
this future value in view. In Colorado there are instances where 
the exact contents of the land were known and where the land 
was purchased on a full value of ten cents per ton royalty, cal- 
culated on one thousand tons per acre-foot recovery. 

*"In general, however, the sale price of coal land must neces- 
sarily be less than the gross royalty income that the same land 
would bring at the prevailing royalties. In the first place, the 
net royalty income derived by the lessor may be quite different 

♦Ashley, George H., U. S. G. S. Bulletin No. 424, pp. 13-14. 

—7 
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from the gross income. There is the cost of collection, and pos- 
sibly of inspection, which may amount to five to ten per cent, 
or more of the gross income. In the second place, the operator 
who buys his coal land rather than leases it must pay interest 
and taxes on it from the time of the purchase until the coal has 
been mined out. These should be computed on the average 
length of time each acre is carried. If mining is started imme- 
diately after purchase and is continued regularly for twenty 
years, the average time of carrying the coal will be ten years. 
The first cost of the land may be increased one-half to three 
times or more, the increase depending on the rate of interest, 
so that a tract of land bought for $100. an acre may have ac- 
tually cost $160 to $800 or more an acre by the time the coal 
is mined. In other words, an acre of land that, when mined ten 
years hence, would yield $500 in royalties would be worth today, 
if interest is five per cent, and taxes are left out of account, 
$314; with interest at seven per cent, it would be worth today 
$S5S; at ten per cent, only $108. Taxes would still further 
decrease these amounts. If twenty years be taken as the life of 
the average active mine, the first acre of coal will be mined out 
the first year, the last acre the twentieth year, and the average 
acre in ten years. On a tract of land, therefore, that, it is confi- 
dently estimated, will be mined out within twenty years, the pur- 
chase value can hardly be more than one-half the estimated roy- 
alty value. If that value be again cut in half on the possibility 
that the estimated tonnage may be too large, the buyer is made 
doubly secure; and a still further reduction from one-fourth to 
one-fifth the estimated royalty value, such as is made on the 
highest government valuations, is just that much more in favor 
of the buyer." 

It may therefore be confidently said that where the conditions 
are favorable to the almost immediate development of a piece 
of coal land, its purchase value may be estimated at from one- 
fifth to one-half its estimated royalty value. The estimated 
royalty value may differ from the actual royalty value by as 
much as the estimated amount of coal in the land differs from 
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the actual amount. Exceptionally the estimate may be larger 

than the actual value, but as a rule, since the estimate must be 

made on only a part of the facts, it will fall below the real 

value 

GOVERNMENT METHODS OF VALUATION. 

The government in arriving at values on its public lands, 
rates the value per ton in the ground at one-fifth the royalty 
value, and this on a basis of 1,000 tons per acre-foot. This 
estimate applies only to a single bed, the other beds, if there 
are any, being rated at a lower figure and usually as follows: 
the second bed at one-eighth its estimated royalty value, the 
third bed at one-twelth, and any other bed at one-sixteenth of 
the royalty value. Li general the price for land containing 
several beds will average about one-tenth the estimated royalty 
value. This is true for the higher grade bituminous coals, 
while the lower grade coals are scaled down according to their 
calorific values. 

FACTORS THAT AFFECT THE VALUE OF COAL LANDS. 

Some of the factors that affect the value of coal lands are as 
follows : 

1. Quality or character of coal. 

2. Quantity of known coal. 

3. Competition. 

4. Knowledge of coal content. 

All these factors have direct bearing pn the value of the land, 
and they change appreciably from place to place. 

QUALITY OR CHABACTER OF COAL. 

The selling price of a coal should be proportional to its 
quality, but this is not always the case, since some very inferior 
coals occasionally sell for the same price as better grades of 
coal. This is perhaps due to the clever advertising on the part 
of some operators, and the lack of information on the subject 
on the pjrt of the unsuspecting public. Of recent years there is 
more attention paid, especially among the large consumers, to 
the heating value of coal and many large contracts are let on 
the agreement that the coal will come up to a specified standard 
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of B. T. U. (British Thermal Units) and a certain specified 
minimum per cent, of ash. For example, the McKay coal at 
Black Diamond sells for a better price than the coal from New- 
castle because the former is higher in B. T. U. and contains less 
ash than the latter. 

In the Green River field of King county the geological col- 
umn has been separated into three parts, named, from top to 
bottom, the Kummer, Franklin and Bayne series. The Kummer, 
or upper series, contains coals that are high in moisture and 
high in ash, and are, therefore classed as lower grade coals; 
while the Franklin or intermediate series contains the Gem, Mc- 
Kay and other beds, most of which are particularly good coals. 
The Bayne, or lower series, contains beds that are low in mois- 
ture but high in ash, and, while more desirable than the Kiun- 
mer coals, are not as eagerly sought for as the McKay coal for 
general use. Hence any land underlain with the Kummer 
formation would be less valuable per acre for coal than the 
areas containing the Franklin formation, in which the McKay 
and Gem beds are not exhausted; also areas containing the 
Bayne series would be rated at a less price per acre than the 
Franklin areas. In other words, lands containing the better 
grade of coal should command a correspondingly higher price 
per acre. When the higher grade coals, such as the McKay 
and Gem, are exhausted there will necessarily be a greater de- 
mand for the lower grades of coal, provided there is no outside 
influence such as the introduction of Alaska or British Colum- 
bia coals to take the place of the better grade coals at about the 
same price. 

When the better grades of coal are exhausted, then the lands 
containing the poorer grades of coal will become more valuable. 
If some cheap coal washing process were to be discovered and 
installed, so that the ash in the Bayne and Occidental coals 
could be removed at a minimum expense, then these coals would 
be in greater demand and the land containing these b^s would 
have a correspondingly higher market price. Or, if some new 
use could be found for the lower grade coals, then would a 
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greater market open for them and a better .price be had for the 
land. r' . 

QUANTITY OF KNOWN COAL: * '.^ 

Throughout the eastern coal regions of tte- United States, 
particularly in Indiana and Ohio, the character of .the coal beds 
is such that a very close estimate can be made of the coal con- 
tent of a given tract of land. However in the greater p^rt of 

» ♦ rf 

King county the geological conditions, and the characEeif of 

the beds are such that it is hazardous to make an estimate' of 

' ^ y ' 

the quantity of coal on an unimproved tract. 

In the eastern part of the Green River field, in the vicinity of ,-' 
the Occidental, Ba3me and Cumberland mines, the folds and 
faults are so frequent that it is difficult to state just what par- 
ticular beds lie within given areas. Then again the beds them- 
selves change in character within comparatively short distances, 
and, therefore, do not maintain a uniform thickness. 

Again it is not always the thickness of the coal bed that de- 
termines the amount of coal that can be mined from it. Much 
depends upon the character of the roof and the system of min- 
ing that can be applied to a given area. It is sometimes possible 
to mine from a three-foot bed as much coal by the longwall sys- 
tem as can be mined from a four- or five-foot bed by other 
methods. Often in areas where there is more than one bed it is 
customary to mine only the best and most accessible bed, disre- 
garding the future welfare of the others. 

The methods of mining adopted are sometimes instrumental 
in losing large quantities of valuable coal. An example of this 
is found in the early history of the Franklin mine. Through 
mismanagement and incorrect mining methods there are today 
hundreds of thousands of tons of the famous McKay coal that 
can never be recovered. One of the mistakes made by operators 
is that too little attention is paid to the prevention of waste. 
If more managers would forecast, when planning the develop- 
ment of a certain bed, what effect the mining of such bed would 
have on the probable future mining of a lower grade bed, more 
of the apparent coal content of a coal area could be recovered. 

It is also true that in certain areas the coal beds are faulted 
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and the operators hal^e been unable to find their continuation 
beyond the fault }^jrie^. An example of this is the closing of the 
Cedar Mountain -mine, due to the inability of the miners to dis- 
cover the bed tieyond the fault. 

Crushing of the coal within certain areas has often rendered 
the coal, valueless within these crushed zones. 

-Ajjqotjief factor that makes the percentages of recovery of 
thi» apparent coal content less than the original estimate, is 

the^absence of the bed within certain local areas. In the in- 

• 

stance of No. 4 bed at Newcastle, there are hundreds of acres of 
this bed from which the coal was removed during the general 
period of deposition of the vegetal matter and even though the 
two walls are regular the coal originally between the walls is 
now missing. 

It is equally true that all the coal in an excessively thick bed 
cannot be mined, so that the amount actually recovered from 
such a bed will be much less than the original estimate would in- 
dicate. Sometimes in estimating the value of an unusually 
thick bed, it is customary to separate the bed into fifteen-foot 
sections, considering the first fifteen feet as the first bed, the 
second fifteen feet as the second bed, the third fifteen feet as the 
third bed, and give them corresponding values. 

COMPETITION. 

Without competition our coal would command a considerably 
higher price than at present. As an illustration, some of the 
first coal mined in the Issaquah mine brought a price of $22 
per ton in Seattle, but as soon as the Newcastle mines were 
opened the price of coal dropped very materially. 

California oil is a factor that has had direct influence on the 
price of coal on the Pacific Coast. Within the past ten years 
the use of California oil has increased 27 times while the use of 
coal has increased less than twice. Many of the railroad and 
steamship companies are installing oil burners, where formerly 
they used coal. Should the production of California oil con- 
tinue to increase, then local coal lands will continue to be in 
less demand, but, on the other hand, should the supply of Cali- 
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fomia oil decrease suddenly, then will the demand for local coal 
increase with a bound and a correspondingly higher price be had 
for the coal lands. Were it not for competition of other coals 
and other fuels, then as high as $1 per ton could be had for the 
coal in the ground, since in parts of Utah as high as $1 per ton 
royalty is being paid, where local conditions preclude competi- 
tion with other fuels. 

The fact also that British Coliunbia coal, of a higher grade 
than most of our local coals, can be mined, transported and sold 
on the Seattle market at a price such that some of our local coals 
cannot compete with, is a factor against the development of 
some of our local coal lands. 

It is sometimes stated that the Alaska coal field, when de- 
veloped, will be a strong competitor of our local fields, and that 
coal land values will depreciate materially when the Alaska 
fields are opened. It is the confident belief of the writer, based 
upon a close examination of the Alaskan and local fields, that, 
with the exception of a little anthracite for domestic use, Alaska 
coal will have but little effect upon the Puget Sound market. 
Alaska steam coal cannot be mined and placed upon the latter 
market at a price that will compete with King county steam 
coal. 

As an illustration of the very low value of a known coal area, 
the history of the Raging River coal field may be given. Some 
twenty years ago this field, reaching from near the town of 
Preston up the Raging river valley to the sawmill town of 
Kerriston, was exploited as the coming high grade coal field of 
the Northwest; in fact the old Seattle and International rail- 
road (now the Snoqualmie branch of the Northern Pacific rail- 
way) was built primarily to develop this field. After spending 
many thousands of dollars in prospecting 'for coal, the promoters 
decided that because of the faulted and intruded character of 
the coal beds, the field could not be opened and placed on a 
competitive basis with other developed fields such as those about 
Issaquah, Newcastle, Black Diamond, etc. 

In the above instance there were the coal outcrops (and some 
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of the coal analyzed from this field showed that it was of high 
grade), and transportation provided, yet the expensive mining 
of the coal prevented its being mined and marketed on a com- 
petitive basis with other fields in which there are yet millions of 
tons of coal. This same illustration will apply to what is called 
the Tiger Mountain field, lying between Cedar mountain and 
Issaquah. The broken character of the formations in this field 
will prevent its being worked at a profit, so long as other better 
favored fields are supplying coal. 

However the time will come in the future when the more fa- 
vored coal areas will have become exhausted to such a degree 
that these broken areas will pay to mine. But the time of their 
development is so far in the future that it would not be just to 
class the latter areas as valuable coal lands at the present time. 

As an example of the present value of lands that will be 
mined at some future time, Ashley,* in discussing the competi- 
tive value of coal land, says in part : "In one area in Utah the 
difference between the cost of mining and the selling price was 
$1.15. In another it was estimated to be $1.S5. Suppose the 
future profit of mining at the first place be reduced to $1 per 
ton. The coal being mined is 22 feet thick, of which 14 feet is 
obtained, a recovery equal, at the conservative estimate of 1,000 
tons per acre-foot, to an output of 14,000 tons per acre, selling 
for $14,000 more than the cost of mining. The land was orig- 
inally purchased from the government at $20 an acre. It has 
therefore yielded an income (aside from the interest on $20) of 
$18,980. Suppose that an acre of such land were purchased 
January 1, 1910, and mined out within a year. It is evident 
that $13,000 an acre might be paid for it and yet the invest- 
ment might yield fifteen per cent. Of course such conditions 
are rare and uncertain of continuance. The example given, 
however, shows that where competition is lacking or is controlled 
an acre of land just ahead of an active mine will yield a good- 
return on a seemingly abnormally high purchase price. It is 

^Ashley, George, U. S. G. S. Bulletin No 424, pp. 22-23. 
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usually impossible to purchase a tract so small that it will not 
take several years to mine out, and the interest and taxes on the 
land for the average niunber of years the coal is carried, to- 
gether with the imcertainty that present conditions will con- 
tinue, tend to reduce an apparently safe purchase price 60 to 
76 per cent, or more. 

"The preceding example may be looked at in another way. 
The lessor is actually receiving a royalty of 76 cents a ton, the 
other 40 cents being the profit of the operator. If such a tract 
of land, under lease at such a royalty, be mined out in twenty 
years and yield 14,000 tons per acre, what would it be worth 
to the owner at the beginning of the twenty years at a price 

that will yield ten per cent, interest on the investment, com- 
pounded annually, with taxes at one per cent, of the purchase 

value .'^ If X equals the purchase price, then 

14,000X10.75 

■=13,684.00. 



I(1.10>»-f20x0.01) 

Interest is computed for the average time the coal is carried, 
or ten year. This gives $8,684 as the purchase price that the 
lessor might pay and get ten per cent, on his investment, if 
only the items of interest and taxes be considered. 

**Were the royalty only ten cents a ton, as doubtless it would 
be if competition were open, the same land, in the same time, 
would yield the lessor ten per cent on an investment or pur- 
chase price of $491 per acre, if the purchase covered only this 
one bed. Actually there are three beds under the land. These 
two prices, however, show clearly the possible difference in 
value in the West between land in one place, where there is com- 
petition, and in another where there is none. This land was 
purchased from the government for $20 per acre." 

In the east, where competition is keen, and coal is abundant, 
coal lands are selling for a very low price. George S. Rice* 
states that coal lands in Illinois, containing two workable beds 
of coal, have sold for as low as $10 per acre. 



^Transaction, American Institute Mining Engineers, Vol. XL, page 32. 
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KNOWLEDGE OF COAL CONTENT. 

It is necessary to have a fairly accurate idea as to the quan- 
tity and quality of coal within a given area. In the eastern 
states, e. g. Pennsylvania, Ohio and Illinois, where the geology 
of the coal beds is so thoroughly known, it is possible to predict 
with a fair degree of accuracy the character and quantity of 
coal within a given area. In Washington, especially in the 
western part of the state, the geology of the coal fields has not 
been mapped in sufficient detail to give a very close estimate 
of the actual tonnage which a given area will yield. In King 
county the coal beds vary a great deal within very short dis- 
tances; the adjacent strata vary also, so that it is next to im- 
possible to identify a bed unless it is carefully traced from one 
point to another. One of the marked exceptions to this rule is 
the McKay bed at Franklin and Black Diamond. This part- 
ticular bed is uniform over a considerable area, especially the 
lower bench of the bed. 

In areas where coal outcrops are of frequent occurrence, it 
is not very difficult to trace a given bed from place to place. 
But in areas where the glacial drift covers the coal beds at 
depths varying from 10 to 200 feet, it is very expensive to 
prospect for the coal. 

An example of an area that has been rather thoroughly pros- 
pected and where the coal content could be approximated with 
a fair degree of accuracy is the Newcastle-Coal Creek-Superior- 
Issaquah-Grand Ridge coal belt. Along this belt the various 
beds that outcrop at the old Newcastle mine can be traced with 
their local variations from Newcastle to the eastward through 
Issaquah and to the northeastward to Grand Ridge. While it 
might not be possible to identify particular beds at Newcastle 
as being the same beds at Issaquah or at Grand Ridge, yet it is 
reasonably certain that these beds with their local variations 
continue in the series as indicated. It is true that the beds 
vary from place to place, as they do within the limits of the old 
Newcastle mine, yet the total amount of workable coal within 
this coal zone may be estimated with reasonable accuracy. 



The Coal Fields of Kmg County 107 



As a contrast to the above field, the area lying between 
Cedar mountain and Ravensdale may be <;ited, where the bedrock 
is covered with varying depths of glacial drift. It is highly 
probable that the coal beds at Cedar mountain and the beds at 
Ravensdale represent areas that at one time were connected, so 
that it might be surmised that beneath the veneer of glacial 
sediments there exists a large field of coal that represents the 
continuation of the above mentioned coal beds. Because no 
coal beds are known to outcrop and little or no drilling has been 
done, it is impossible to state what the underlying coal re- 
sources may be. 

An area representing conditions intermediate between the two 
extremes just noted is the area lying southeast of Franklin in 
T. 21 N., R. 6 E. In this district coal is found on its west 
margin along Green river and also on its east margin near the 
Northern Pacific railway. Between the two margins, wherever 
a drill hole has pierced the glacial covering and penetrated into 
the bedrock beneath coal has always been found. Since all data 
secured from outcrops and by drilling, indicate that the McKay 
bed passes through this area, it is reasonable therefore to as- 
sume that this is coal land and that it is of considerable value. 

Not only is the area j ust described largely covered by glacial 
sediments, but there will be considerable difficulty encountered 
in the opening up of the coal beds, due to the presence of under- 
ground waters. Almost all of the area lying east of the North- 
em Pacific railway, in the vicinity of Durham-Kanaskat, Bayne- 
Cumberland, Veazie and Birch is drained by a system of under- 
ground streams. The water flows above ground until it reaches 
points immediately west of the railway, where the several streams 
sink underground through the gravel and probably follow along 
the contact between the glacial drift and the bedrock to various 
places along the course of Green river, where very large springs 
are produced. It is difficult to determine the amount and char- 
acter of pre-glacial erosion within the coal fields and to estimate 
the amount of coal that was removed thereby. In mining such 
fields, where deep glacial deposits are the rule, it will always be 
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necessary for the operator to leave a barrier pillar of coal be- 
tween the mine workings and the outcrop of coal, to prevent the 
water flooding the mine. Therefore it will be seen that a portion 
at least of this coal must necessarily be lost as barrier pillars. 
It will sometimes happen that mines will be flooded and very 
much coal lost due to the breaking in of the ground waters. 
Hence it will be seen that there are many factors that enter 
into an estimate of the minable coal contents of an area. 



CHAPTER V. 
THE COAL MINES OF KING COUNTY. 

BLACK RIVER MINE. 

In the north half of section 24, T. 28 N., H. 4 E., at Black 

River Junction, a mine was opened in the latter part of the 

Slack River 
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eighties. A small slope was sunk for a distance of 207 feet on 
the bed which dips to the north at 25 degrees. At the foot of 
the slope the bed flattened considerably, evidently approaching 
the syncline that lies between this point and the beds that out- 
crop north of the Columbia and Puget Sound railroad in sec- 
tion 18. 

No great amount of work was done here, but the writer is in- 
formed that what coal was mined was of good quality. The 
mine was closed in 1892, and has remained closed since that 
date. 

RENTON MINE. 

This mine was originally opened in 1874 by E. M. Smithers, 
T. B. Morris and C. B. Shattuck, who with others formed the 
Renton Coal Company. The coal was transported by a rail- 
road to the Duwamish river and then shipped by barge to 
Seattle. About 1886 the mine closed and did not reopen until 
1895, when the Renton Cooperative Coal Company took over 
the property and sunk a new slope to a depth of 584 feet. In 
1901 the mine was purchased by the Seattle Electric Company, 
the present operator. 

In the early development of the mine, bed No. 2 was opened 
on the Cedar river side by means of a water-level. Later No. 2 
bed was opened from the first level south on the No. 1 bed by 
means of a rock incline. After a time a rock tunnel was driven 
from the second level north on the No. 8 bed to the No. 2 bed. 
The north gangway was driven about 1,150 feet, and south of 
the rock tunnel the gangway was driven about 2,100 feet. 
Later a rock incline was driven from the fourth level south on 
the No. 8 bed. Gangways were driven about 800 feet each 
way on this level. Also a water level tunnel was driven from the 
fifth level south to the No. 2 bed, but very little mining was 
done at this point. 

The principal bed in the Renton series is No. 8. It underlies 
1 and 2 at a distance of 85 feet below the latter. The main 
slope was originally sunk on this bed. Later a rock tunnel was 
driven from a point below the outcrop through the underlying 
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sandstone. This rock tunnel comes out at the level of the top 
of the coal washer. The rock tunnel is nearly 900 feet in 
length, and intersects the slope at the second level north. 

The dip of the slope is between 10 and 11 degrees and is 
uniform, except that it flattens a trifle near the ninth level. 
Ten gangways north and south have been turned off from this 
main slope at distances varying from 250 to 300 feet along 
the slope between gangways. The slope is a single track slope 
and is 15 feet in the clear at the top, with an average height of 
7 feet. Nine car trips are hauled up the slope, each car holding 
about 2,800 pounds of coal. From the top of the slope the coal 
is hauled by means of an electric locomotive. 

Levels numbered 1, 2, 3, 4, 5, 6, and 7 north are practically 
abandoned. All of these levels, except 6 and 7 were driven 
north of the north fault. This is a normal fault of above 20 
feet vertical displacement. Levels 6. 7 and 8 have not been 
driven north of this fault. Gangway No. 10 north is the only 
one being driven on this side of the slope. Coal is being mined 
from levels 8, 9 and 10 on the north side. 

Levels 1, 2, 3, 4, 5, 6, and 7 south are also practically aban- 
doned. Level 6 south is kept open as a water way. A normal 
fault of about 6 feet vertical displacement was struck on the 
south side. 

On the south side a sharp synclinal fold was struck at a 
point about 5,200 feet from the main slope. Work has been 
stopped on the eighth level at this point, owing to the broken 
condition of the coal. Levels 9 and 10 south are being driven 
at present. Coal is being mined in the eighth, ninth and tenth 
levels south. 

The coal is hoisted in the main slope by a Litchfield engine, 
size 20x42. Electric lighting is used in the mine. Electric tail 
rope haulage is used in the eighth level south, while the rest of 
the haulage is by mules. The mine is ventilated by means of a 
15-foot McCrimmon fan, producing 56,000 cubic feet. Elec- 
tric pumps are used, consisting of three turbines, two four- 
stage and one three-stage pumps; also 'three electric plungers. 
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two pumping 400 gallons per minute, through a four-inch pipe, 
and one 50 gallons through a two-inch pipe. 

The plan of working is by the breast and pillar system. In 
ventilation it is the aim to have the air go up or down the plane. 




Fio. 4. Map of Mines at Renton. 

depending upon most favorable conditions. When the upgoing 
plane is within about 60 or 70 feet of the gangway above, the 
bottom bench of coal is left intact and a chute is driven in the 
upper bench. This is done in order that the water from the 
upper gangway will not trouble the lower level. 

—8 
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After the plane is driven to the gangway above a level, a 
breast 20 feet in width is started and driven 120 feet. All the 
coal up the pitch above the lower rib is mined. The coal is 
loaded in cars at the face of the breast, the cars are pushed out 
to the side of the plane, at this point the car is pulled up the 
pitfch to a back switch, then let down the plane by means of an 
electric hoist. Two-car trips as a rule are used. 

Experience has shown that ordinarily 45 to 50 feet between 
breasts is the best distance. However, conditions vary from 
place to place and the size of the pillars must vary to meet 
these conditions. 

The former system of mining was to drive diagonal breasts up 
the pitch at about 70-foot centers. After experimenting with 
various methods, the present system has been adopted as the 
best for this particular bed. Overlying the coal bed is a clod, 
80 inches thick, consisting of clay and bone. This clod is re- 
moved when the pillar coal is being mined. An attempt was 
made in former times to hold this clod up, but experience 
proves that it is much better to remove it. With the present 
system, as high as 95 per cent, extraction has been obtained. 
At present about 800 tons per day are mined during the winter 
months. 

DENNY-RENTON CLAY & COAL COMPANY. 

The Denny-Renton Clay & Coal Company's gangway is 
driven on bed No. 1 of the Renton series. The gangway is in 
about 2,300 feet on coal. This bed overlies No. 2 Renton about 
110 feet. The coal from this mine is used entirely for power 
and burning bricks at the company's brick plant at Renton. 

PATTON MINE. 

The Patton mine was opened in 1872. It is located in the 
S. E. % of S. 19, T. 23 N., R. 5 E., southwest of the town of 
Renton. A slope was sunk on one of the Renton beds at this 
point and gangways driven to the east and west. ■ The dip of 
the beds at this point is from 7 to 8 degrees, dipping a little 
east of south. 
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The foot of the slope approached the axis of the Talbot syn- 
cline. Only two levels were worked to any extent at this mine. 

CEDAR MOUNTAIN MINE. 

This mine is located in sections 29 and 30, T. 23 N., R. 6 E. 

Coal was first shipped in July, 1884, but in 1888 the slope was 

abandoned. A new slope was started on the opposite side of 

Cedar river in 1888, which was sunk to a depth of 600 feet. In 

March, 1892, this mine was 
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closed and was not reopened 
until December, 1895. In 
1897 a new slope was sunk 
on the same side of the river 
the first slope. In all 
there were three slopes sunk, 
and a long drift driven from 
the outcrop of one of the 
beds. 

On bed No. 1, which is the 
bed farthest up the river, a 
slope was sunk on the east 
aide of the river and two 
levels worked. As the lower 
gangway was driven north 
the coal came out in a 
crushed condition, showing 
evidence of considerable dis- 
turbance. To the southwest 
the gangway struck the fault 
that crosses the beds west of Cedar river. This bed dips at an 
angle of about 27 degrees. 

Beneath bed No. 1 is bed No. 2, which was opened by a water 
level gangway. From a point on this a slope was sunk to a 
lower level. A fault was struck to the west of this slope, at the 
place indicated on the accompanying plate. This bed dips to 
the southeast at about 14 degrees. 
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This mine is closed at present and has been closed for the last 
six or seven years. Attempts are being made at present to find 
the beds southwest of the fault. If the beds are found to be 
fairly regular beyond the fault, it is likely that the mine will be 
reopened and become once more a producer of coal, that, when 
clean, found favor in the local market. 

MAY CREEK COAL COMPANY. 

This company has within the past three years been develop- 
ing a new coal area at Coalfield, in S. 2, T. 28 N., R. 5 E. 

At present there is a slope down S25 feet on a bed that dips 
southerly at an angle of 64 degrees. From the bottom of the 
slope a rock tunnel has been driven south across the strata a dis- 
tance of 400 feet. While the slope bed dips south beyond any 
doubt, the other two beds struck in the rock tunnel at a point 
south of the slope, stand nearly vertical. The managers are 
satisfied that they have the Newcastle series on the opposite dip. 
They are at present sinking a shaft through the gravel to strike 
a bed which they believe is one of the upper Newcastle beds. 
Only enough coal is hoisted to supply the local demand. If the 
coal series proves to be what they think it is, a new and impor- 
tant field will be opened at this place. 

NBWCASTLB-COAL CREEK MINE. 

The first opening of the Newcastle coal mine was in S. 
27, T. 24 N., R. 5 E. A water level drift was driven on either 
the upper or lower split of what is now called the No. 8 bed. 
These splits come together near the east line of section 27. This 
tunnel was continued from the junction of the two splits on the 
full bed eastward into section 26, and, at a point just east of 
the center of the section, a slope was sunk to the fifth level, or 
four lifts below water level. While this work was progressing 
in section 26, a slope was also being sunk to the westward on 
the lower split of the No. 8 bed, at that time called the No. 2 bed. 
The main slope was sunk to the third level. 

The old Coal Creek mine in section 26 caught fire and the mine 
in section 27 was rapidly developed. In time the coal was prac- 
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tically exhausted within the boundaries of the company's prop- 
erty in section 27. Several faults and rolls were encountered in 
the workings of this section and there was more or less variation 
in direction of the strike of the beds. The average dip in this 
area was about 40 degrees to the northward. 

While the old Newcastle mine was being worked out, the drift 
on No. 8 bed was being pushed eastward into section 25 and the 
Bagley bed was opened by means of a water level drift at a 
point east of the center of section 26, and driven eastward 
to the east line of section 26. Near the center of section 25, 
going eastward, a split occurred in the Bagley bed, separate 
drifts being driven on each of the splits. Near the east line of 
section 25 the. splits are found to come gradually closer together. 
The Newcastle mines are distributed over three sections, viz., 
27, 26 and 25, T. 24 N., R. 5 E. 

The old Newcastle mine was opened in section 27 first by 
means of the drifts on the upper and lower splits of bed No. 8. 
(The lower split of bed No. 8 was formerly called bed No. 2.) 
The slope was sunk on the lower split of bed No. 8 to the third 
level, and the upper split of bed No. 8 and also bed No. 4 were 
worked by means of a rock tunnel from their main slope. The 
lower and upper splits of bed No. 8, and bed No. 4 were worked 
out within the property lines of the company within this section. 
The latter workings were known as the Old Coal Creek mine. In 
section 26 the drift on bed No. 3 was continued from section 27 
and a slope was sunk on bed No. 8 to the fifth level. Bed No. 4 
was worked on each level from the main slope by means of rock 
tunnels. Bed No. 8 was nearly all worked prior to the fire, but 
not a great deal of bed No. 4. 

The present Coal Creek mines have their openings in section 
26, T. 24 N., R. 5 E. The Ford slope, the principal opening at 
present, was sunk on the Muldoon bed. This slope is well con- 
structed and is modem in every detail. The turnouts on the 
bottom are as nearly perfect as can be made. The slope is down 
to the first level below the outcrop, called locally the second level. 

The beds in this field strike a little north of west and dip 
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northerly at an average dip of 88 degrees. The beds are very 
regular, in fact about the most regular in western Washington. 
About 3,200 feet east of the slope on the east gangway of the 
Muldooa bed a rock tunnel has been driven through the overly- 
ing strata to the No. 4 bed. Gangways have been driven east 
and west on beds 3 and 4 from this rock tunnel. About 60 tons 
per day are being mined from bed No. 4 at present, as well as 
about 50 tons from bed No. 8. The output of the Muldoon bed 
is 500 tons per day, making a total of 600 tons per day for this 
mine. 

A drift has been driven on the Bagley bed to the eastern limits 
of the property. At a point 1,400 feet east of the entrance to 
this mine a rock tunnel has been driven across the strata to the 
Jones bed. A gangway has been driven eastward on the Mul- 
doon bed, and nearly all of the coal worked out on this level. An 
attempt has been made to operate the Jones bed, but without suc- 
cess. It was found that the roof and floor both caused a great 
deal of trouble, due to the presence of a plastic white clay which 
swelled on exposure, besides the very variable character of the 
roof. No coal is being shipped from this opening at present. 

There is no explosive gas given off in these mines. A dust ex- 
plosion occurred a ^number of years ago, but of late years very 
few, if any, accidents have occurred, except from fall of roof, etc. 
The mine as a whole is one of the model mines of the country and 
the management deserve much credit for the excellent manner in 
which all operations are carried on. 

Machine mining has been successfully conducted at this mine. 
The beds dip at an angle of 38 degrees so that the ordinary min- 
ing machine cannot be used. The Sullivan post puncher seems 
to have solved the problem of machine mining on a pitch as steep 
as this. A full description of this drill and its operation can be 
seen in an article by Mr. Austin Y. Hoy, in Mines and Minerals 
for September, 1910. 

The pumping is done by means of a 18''x6" pump, with a 
14'^ stroke. Two fans of the cyclone type are used, one fan 
4' 8''xl4' 0" diameter; the other 4' 0''xl4' V' diameter. 
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The Muldoon bed has about 5^ 8f^ of minable coal, with a firm 
roof. A system of breasts and pillars is used in this bed. Chutes 
ten feet wide are driven off the gangway every 100 feet. These 
are continued narrow up to a point 40 feet above the first cross- 
cut, which is 50 feet up from the gangway. At a point 40 feet 
above the first crosscut the face is gradually widened to a breast 
60 feet wide, leaving a 50-foot pillar between each breast. 
Crosscuts are driven every 100 feet up the pitch to connect 
the breasts. After the coal is all mined out of the breasts a 
chute 10 feet wide is started off the gangway, splitting the 
pillar in two. In this manner the pillar coal is mined. 

In the Bagley bed only the upper split is mined at present. 
This bed has such a poor roof that it is necessary to thoroughly 
lag the sets as the chute is driven up the pitch. The chutes 
are ten feet wide and the sets are placed five feet apart. A 
center post is placed between the legs of the set and lagged. 
One side of the chute is used for a manway and the other side to 
carry the coal down to the gangway. 

The chutes are carried up to the chain pillar above. The 
pillars which are thirty-five feet wide are then mined down the 
dip. By careful mining most of the pillars are removed. 
Methods of working beds 3 and 4 are shown in the accompany- 
ing plates. 

Hoisting from the Ford slope is done by a 86" cylinder en- 
gine. Compressed air is used in operating the machine drills; 
this is produced by a modern plant at the surface. Two motors 
are used in the gangways of the Ford slope and one motor used 
to haul the coal from the top of the Ford slope to the bunker. 
The bunker is equipped with a Robinson-Howe washer with a 
capacity of 62.5 tons per hour. Nine small screens are used, 
over which the coal runs. The lump coal is hand picked; the 
screenings pass to the washer ; and from the washers the prod- 
uct passes through a revolving screen, making a further sepa- 
ration into nut and pea coal. 



Th€ Coal Fields of Kmg Cownty 128 



NEWCASTLE COAL COMPANY. 

This company has about 320 acres of land in the north half 
of section 80, T. M N., R. 6 E. The beds that outcrop on this 
property overlie the present workable beds of the mines at 
Newcastle. 

The bed that was examined by the writer, and on the strength 
of which the stock of the company is being sold, has very little 
coal in it. In this report is given a section of this seam, under 
the name of the Union Coal Company. The Union Coal Com- 
pany was the name of the former stock selling concern that 
tried to exploit the property. 

SUPERIOR COAL AND IMPROVEMENT COMPANY. 

This company opened a drift on what is probably bed No. 6 
on the Issaquah side of this series of coal beds. A drift 1,000 
feet long was driven on this bed from the outcrop near Tibbett's 
creek. The coal beds at this point strike a little north of west 
and dip to the north at about 85 degrees. 

The coal that was shipped from this opening was hauled by 
mule from the mine to a small bunker, at which place it was 
cleaned ; then loaded into railway cars and transferred along the 
branch line of the Northern Pacific railway to the main line. 

ISSAQUAH COAL COMPANY. 

The above company's mines are located in sections 32 and 88, 
T. 24 N., R. 6 E., at the coal mining town of Issaquah. The 
original opening of this mine was on bed No. 6, sometimes 
called the Andrews bed. This bed was worked by a water level 
drift, and had been driven a distance of 1,800 feet by 1890, at 
which time it was closed. 

Bed No. 5, which overlies No. 6, was opened by a water level 
drift and about 2,400 feet of gangway driven. Bed No. 1, 
overlying No. 5, was also worked by a water level drift. This 
drift was in a distance of 2,800 feet when stopped. 

Bed No. 2, overlying No. 1, was worked at the water level by 
a drift 1,700 feet long. Bed No. 4, overlying bed No. 2, was 
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worked at the water level and by a lift above that. The water 
level of No. 4 was driven through the hill to Tibbett's creek a 
distance of 5,800 feet. 

A slope was sunk on No. 1 to the 800-foot level, and a rock 
tunnel driven through the strata to the overlying bed No. 4. 
The 800-foot gangway, which was driven east on bed No. 1 
struck sand, gravel and water, a few hundred feet east of the 
east line of section 33. The west gangway was driven about 
8,100 feet on the 800-foot level. 

Another slope was sunk, this time on the overlying bed No. 4. 
This was sunk to the 1,700-foot level. A gangway was driven 
east on the 1,200-foot level and the same pre-glacial channel was 
struck as in the east gangway of No. 1 bed on the 800-foot level. 
The 400-foot level of bed No. 4 had been driven eastward 3,600 
feet to a fault near Tibbett's creek. The 800-foot level west was 
driven across sections 88 and 32. The 1,200- foot level was 
driven westward 2,000 feet to a fault. The 1,700-foot level was 
driven about 900 feet in each direction. 

When the sand, gravel and water were encountered to the 
eastward in the pre-glacial channel, the mine was flooded and it 
has since remained closed. The pre-glacial channel has never 
been successfully crossed and we have no means of knowing 
how wide it is. 

There are at least six and probably more beds in this series 
that can be mined. They all strike nearly east and west, and dip 
north at angles varying from 26 degrees to 82 degrees. 

There is a 3,000-ton bunker on the property, but most of the 
equipment has been removed. The coal was shipped over the 
North Bend branch of the Northern Pacific railway. 

GRAND RIDGE MINE. 

The Central Coal Company, of Seattle, operates the Grand 
Ridge mines in section 26, T. 24 N., R. 6 E. Work was begun 
on this mine prior to 1889 but during the years 1889, 1890 and 
1891 very little was accomplished. In 1898 a slope was sunk to 
a depth of 150 feet. The mine did not produce any coal from 
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1898 until March, 1909, when the present owners began getting 
the mine in shape. 

There are seven beds known in this series and there are in all 
probability two or more beds overlying the present No. 2 bed, 
the uppermost bed exposed at present. This series of beds is un- 
questionably the northeastern extension of the Newcastle-Iss- 
aquah series. 

The slope, which is down 880 feet on a dip of 22 degrees, was 
sunk on bed No. 1. A rock tunnel has been driven to No. 2, an 
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Fig. 12. Map of Grand Ridge Mine. 

overlying bed, and also another tunnel through the strata under- 
lying No. 1 ; and beds 8, 4, 5, 6, and 7 have been cut by this 
tunnel. The beds in this part of the field are very regular. 
One fault was struck in the upper water level of No. 1. 

Coal was mined out of beds 1, 2, 8, and 7 from the slope at 
various times, but at present the coal is mined from No. 8 bed by 
means of a water level driven on that bed from a point near the 
bunkers. The output from this bed at present is 150 tons per 
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day. In a short time 100 tons per day additional will be mined 
from No. 7 bed and hauled up the slope. 

The system of mining used at this mine in bed No. 1 is the 
breast and pillar method. The chutes are started oif the gang- 
way 10 f^et wide and at a point SO feet from the gangway a 
crosscut is driven to connect the next chute back. From the 
crosscut upward the chute is widened into a breast 20 feet wide 
and crosscuts cut through from breast to breast at about every 
60 or 70 feet. The chutes are on 50-foot centers, and this leaves 
a 80-foot pillar between each breast. The coal is hauled to the 
foot of the slope by mules, and hoisted to the surface by a 60- 
horse^power engine made by the Denver Engineering Company. 
The water is drained from the mine by means of a water level 
gangway, which has been driven to the surface from the foot of 
the slope. 

The nut and pea coal is washed in a Robinson-Howe washer, 
of 60 tons daily capacity. Three classes of coal are produced, 
viz., lump, nut and pea. The bunker is located on the North 
Bend branch of the Northern Pacific railway and the coal 
shipped to Seattle and Everett over this line and its branches. 

UNITED STATES COAL, COMPANY. 

On section 18, T. 24 N., R. 6 E., four or more coal beds out- 
crop. One of these beds is over eleven feet thick, and another 
over six feet thick. They are undoubtedly the northeastern 
continuation of the Grand Ridge coal series. In this area the 
beds strike northeasterly and dip to the northwest at from 66 
to 79 degrees. The slope is down on bed No. 1 about 860 feet. 
A small amount of gas was found in this bed, but it is not com- 
mon to the beds of this series. 

There is some faulting in this area and more or less disturb- 
ance generally as might be inferred from the high dip of the 
beds at this point. The coal is similar in character to that at 
Grand Ridge and Issaquah. 

The company plans on extending a railroad from the North 
Bend branch of the Northern Pacific railway, at some point be- 
tween Issaquah and Monohon, eastward to the property. 
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UNITED COLLIERIES COMPANY. 

This company was formerly called the Snoqualmie Coal and 
Coke Company, but by some rearrangement of the stockholders, 
the company has within the past three years reorganized under 
the name first given above. The property lies in section 1, T. 
28 N., R. 7 E., and was originally known as the Niblock mine. 
Nothing is being done with the mine at present. 

The openings consist of frequent drifts on several of the beds 
in this series. Drift No. 1 is in a distance of 600 feet. The bed 
strikes southeast and dips to the southwest at high angles. 
Drift No. 2 is in a distance of 1,100 feet on the coal. This bed 
also strikes southeast and dips at a high angle to the westward. 
Drift No. 3 is near the southeast comer of the section. It is in 
a total distance of 650 feet. 

Mining from time to time has been attempted on these beds, 
with indifferent results; whether it was due to the disturbed 
character of the coal, remoteness from transportation or mis- 
management, or a combination of all three, has not been deter- 
mined. At any rate, the property is not now operating and 
probably will not be successfully operated for some time. 

The coal that was mined was hauled from the various open- 
ings to the washer and bunker, which were placed at a consid- 
erable distance from the drifts. Here the coal was washed and 
attempt made to produce coke. A number of coke ovens, of the 
bee-hive type, were constructed. The product was then hauled 
over a spur of the Northern Pacific railway to the main line of 
the North Bend branch, near the town of Snoqualmie. The 
crushed condition of the coal, and the expensive mining and 
transportation charges, work materially against the successful 
development of this field. 

TAYLOR MINES. 

These mines are located in section 3, T. 22 N., R. 7 E. They 
were originally opened by the Denny Clay Company in 1891. 
At that time the prospect was called the Sherwood mine, due no 
doubt to its proximity to the logging camp of that name. The 
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Denny-Renton Clay and Coal Company has bought the prop- 
erty and increased the output of the coal and shale, and built 
large factories for the manufacture of sewer pipe and other 
hollow ware. 

There are four mines opened on this property, but Nos. 1 and 
2, and the new shaft are the principal ones. Mine No. 1 is 




Fig. 18. Map of Taylor Mine. 

opened by means of a rock tunnel over 1,500 feet in length. 
This tunnel was driven in a northeasterly direction across the 
strike of the strata. The beds at this point strike northwest 
and dip southwest at from 60 to 70 degrees. This mine is on 
the northeast side of the Taylor syncline, which passes in a 
northwest-southeast direction through this property. 

Gangways have been driven on bed No. 1, both east and west. 
An intrusive dike has followed this bed very closely and at times 
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it is so close as to have destroyed the coal. No. S bed of coal 
has been developed rather extensively both east and west. No. 
6 bed is the one on which most of the work has been done. The 
east gangway on this bed has been driven to the east line of sec- 
tion 8, and the west gangway has been extended to {he north 
end of the sjmclinal basin. No. 6 bed has been developed to a 
considerable extent, but not as much as No. 6. No. 7 bed has 
been developed only a small amount. No. 8 bed has been opened 
recently. 

This mine is producing at present about 70 tons per day 
from No. 5 bed and 45 tons from No. 8 bed. The coal is hauled 
by means of motors to the washers and bunkers located on the 
Taylor branch of the Columbia and Puget Sound railway. 
Shale of a very fine quality is also mined from this part of the 
property. 

Mine No. 2 is on the southwest side of the Taylor syncline. 
The entrance to the drift is on Bed 0, which overlies No. 1. A 
rock tunnel has been driven across the strata through beds 1, 
2, 8, 8^, 4, 6, and to 6. Gangways have been driven consider- 
able distances on beds 5 and 6. No. 5 bed has been continued to 
the northeastward to a point almost connecting with the No. 5 
gangway from the No. 1 mine. 

At present bed No. 8V2 is producing about 66 tons per day ; 
No. 6, 60 tons ; and No. 6, 42 tons. The coal from this mine is 
hauled by means of a motor and cleaned in the same washer as 
noted above. 

The shaft is 500 feet deep, and is a well constructed double 
compartment shaft. It is located between the entrance to No. 1 
mine and the coal washer, and was begun in the strata overlying 
bed No. 1. From the foot of the shaft a rock tunnel is driven to 
the northeast across the several beds of the series. At present 
beds 1, 2 and 5 are being developed and produce a total of about 
9,0 tons of coal per day. 

The same igneous rock that intrudes into the beds on the 
upper level also affects the strata in the level off the shaft. 
Some of the sills and dikes occupy slightly different relative po- 
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sitions in this lower level. In sdme places the coal in bed No. 1 
is in splendid condition and produces a high grade coal ; in other 
areas the coal is practically destroyed. The coal from the shaft 
is cleaned in* the same washer as the coal from mine Nos. 1 and 
S. Other smaller openings are scattered at different places on 
the western side of the syncline, in the northwest part of sec- 
tion 3. 

The intrusive rocks of this area are branches of the same sys- 
tem of intrusive rhyolites that ramify through the Bameston 
area; only that in the Taylor area they are fewer in number 
and of smaller size. These intrusions do not extend beyond the 
west limb of the Taylor syncline. Some of these intrusive dikes 
and sills have decomposed in place and the resulting material 
is used extensively in the factory for manufacturing various 
wares. 

The coal is washed by means of a Blair washer. Very little 
of the coal is used in the open market ; most of it is used at the 
clay burning plants at Taylor and Van Asselt. The system of 
mining on such steep pitches is shown in the accompanying 
photograph. The photograph is of a model showing the method 
of working one of the coal beds. 

DANVILLE MINE. 

This mine, which is located in section Z4i^ T. 22 N., R. 6 E., 
was originally opened in 1896. At this time a rock tunnel was 
driven across the strata to the coal and a short gangway opened 
on one of the beds. A small amount of coal was shipped in 
1896, but the work was suspended that same year. Later the 
property was taken over by others than the original owners 
and attempts made to successfully operate the mine. 

The North Coast Colliery Company has in the last two or 
three years spent some money trying to find something better 
than had been previously found. The writer is informed that 
they have entirely abandoned the property. 

There are several beds outcropping on this area, but there 
is a great deal of faulting; these appear to be a system of hori- 
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Coal is now hoisted by means of skips, but it is planned to 
change from the skips to covered cars, the same as used at 
Carbonado. The coal is conveyed from the bin at the head of 
the slope to the No. 1 end of the dry cleaning plant by means 
of an electrically propelled larry. 

NO. 9 BED. 

This bed is reached by means of a rock tunnel driven across 
the strata: from the No. 1 slope at both the first and second 
lifts. The first lift of No. 9 is practically abandoned; on the 
second level the east gangway is in a distance of 600 feet. On 
the west side, the gangway is 1,500 feet long, and at this point 
a normal fault of unknown extent was encountered. The strike 
of this fault is nearly north and south, the downthrow is to the 
east, but how much has not been .determined. The plan of 
operation, from this date on, is to mine the qoal from the fault 
back toward the slope. This bed is about. 4% feet thick from 
wall to wall, and it is all mined. The mine is ventilated by a 
rock plane connecting with the main airway. No explosive gas 
occurs and hence naked lights are used. 

NO. 6 BBD. 

The first lift. No. 5 west, is driven about 1,800 feet to the 
same fault that cuts off No. 9 bed, above described. This mine 
took fire four or five years ago and is still on .fire, but is not 
causing any trouble. The east side gangway on the first lift is 
in about 2,400 feet, at which point it was stopped for the reason 
that the breasts were approaching gravel and surface water. 
This lift is completely abandoned. No. 5 bed is about 9.6 feet 
in thickness. All the coal in this bed is being mined. The sys- 
tems of mining are breast and pillar, and chute and block. 

In the breast and pillar system, breasts 20 feet wide, on fifty- 
foot centers, are driven up the pitch to a pre-determined stop- 
ping point ; crosscuts are driven between breasts, 50 feet apart. 
These are staggered, i. e., not placed opposite each other. The 
mining is done in the bench next to the bottom, from five to 
seven feet in height, varying as the partings of the bed vary. 

—10 
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When the distance to be driven is reached, the breasts are all 
connected at the highest points by a large crosscut. One block 
below the face crosscut the top coal is taken down, and the top 
coal of the first and last breast of each panel is not mined until 
the others are finished, thus assuring good ventilation until the 
coal is all recovered. 

In the chute and block system, six-foot chutes on fifty-foot 
centers are driven up, the chutes being connected each fifty 
feet by crosscuts. When the chutes are finished a skip ten feet 
wide is taken off each side of the chute and the top caved. The 
upper block is also left intact in this method and the first and 
last breast are the last to be worked. 

The second lift, No. 5 west, is driven about 1,100 feet and was 
stopped because the coal fired from spontaneous combustion. 
This part of the mine is practically abandoned. On the east 
side of the second lift the gangway is in S,8P0 feet. At this 
point a fault of undetermined character or extent has been 
struck. The direction of the fault plane is northwest and 
southeast. This part of the mine is worked by two systems, 
chute and block, and breast and pillar, the distance between 
centers being 50 feet in each instance. On the third level, No. 
5, the west side gangway is in 200 feet and still driving; the 
east side is in 600 feet and still driving. 

NO. 4 BSD. 

First level west is in about 1,800 feet, at which point it 
struck the fault encountered in No. 6 west. This part of the 
mine fired from spontaneous combustion when the mine was 
nearly finished. 

No. 4 east, first level, was driven about 2,400 feet at which 
point surface water and gravel stopped further progress. This 
part of the mine is abandoned. 

On the second level the east gangway is driven about 1,400 
feet and the coal recovered for that distance. Work in this 
part of the mine was stopped as the railroad right of way was 
approached. The west gangway is in 1,600 feet and will prob- 
ably go 400 feet more before reaching the westerly fault which 
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has cut off Nos. 9 aad 6. No mining has been done on this side 
except driving the gangway. 

NO. S BBD. 

Water level No. 8 on the east side has been driven through 
the east hill. This part of the mine was worked on the breast 
and pillar system, on the retreating plan. This mine is prac- 
tically worked out. The west drift water level is in 7fl0 feet 
and still driving. The method 
CR0SS-5ECTI0M McKAY BED of mining is to drive 20-foot 
RAVCNSDjIiLE. breasts on 50-foot centers, 

the pillar being taken out 
■Sh 3o. ['"-LUU from the upper crosscut dovn 

the dip. 
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bed, practically no work has 

been done, on either side of 

5o^ Cloy « PtPPPHj ^1>^ slope, due to the fact that 

Bont /'/'^^B^B ^^ mine caught fire about 

Shale- /■fl'^^^m the time this part of the 

property was opened. 

On the second level the last 
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1,400 feet, at which point the 

Northern Pacific right of 

ZoBoltom 1^^^ ^*y "'^^ reached. Breast 

and pillar system of mining 
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at Ravensdale. 18 used m this part of the 

mine. The breasts are on 60- 

foot centers and worked on the retreating plan. The west 

gangway is in 1,500 feet, being about 400 feet from the westerly 

fanlt. No work has been done on this side except driving the 

gangway. 

No. 1 mine is ventilated by a ten foot Capell fan, running 200 
revolutions per minute, exhausting about 70,000 cubic feet of 
air per minute. The water in this mine varies from 200 gallons 
per minute in summer to S,000 galltms per minute in the winter 
months. Five pumps, three steam and two eiectric, handle this 
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water from the first level ; and one steam and one electric pmnp 
handle the water from the secohd to the first. 

McKAT NO. 2. 

' The first work done on the McKay was the water level gang- 
way on the eastern dip. This gangway was driven about 
1,300 feet to the east boundary line of the property. The next 
work was on the water level on the western dip ; this was driven 
for a distance of 4,500 feet to an undetermined fault. This 
level is abandoned at present. 

A main slope has been sunk on the western dip, to a depth of 
300 feet. An auxiliary slope has been sunk 700 feet. The 
south gangway on the first level has been driven on the coal and 
through rock for a total distance of 3,S00 feet. This part of 
the mine is not operating at present. The gangway to the 
northward on this same lift has been driven 300 feet. 

On the second lift the south gangway was driven 800 feet, 
to the fault zone. On the north side the gangway was driven 
1,100 feet to a fault. This bed varies in dip from 76 to 60 
degrees. 

McKay No. 2 is not operating at present, having been closed 
since August 24, 1911. The water from this mine was lifted 
by an electric pump from the first level. The hoist at the main 
slope is a twin 24x48 engine built by the Vulcan Iron Works. 
The ventilation was by means of small booster fans. Chute 
and block was the system of mining. The lower bench of the 
McKay bed averages about 6% feet in thickness; only the 
lower bench was worked. There is apparently a considerable 
tonnage of McKay coal in the south or main slope, but at 
present all work is concentrated on mine No. 1. 

BLACK DIAMOND MINES. 
"B" MINB. 

This mine is opened on a bed that overlies the lower bench 
of the McKay bied about 300 feet stratigraphically. The 
slope is down to the third level and work is now going on. This 
mine is yet in its development stage. At present fifty tons per 
day are hoisted from this opening by means of a skip. 
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MORGAN SLOPE. 

The Morgan slope at Black Diamond (sometimes called No. 
11 mine) was started on a dip of 31 degrees in the material 
overlying the upper bench of the McKay bed. At a point 420 
feet down the slope, the upper bench of the McKay was fol- 
lowed for 1,060 feet on a dip varying from 23 degrees at the 
upper part to 17 degrees at the point where the slope was 
started through the strata lying between the upper and lower 
benches of this bed. The slope was continued on a dip of 30 
degrees until the lower bench of the McKay was struck; then 
it followed on the same dip as the lower bed of the McKay, 
that being from 18 to 20 degrees. The slope is now down 
4,750 feet and it is planned to sink another level below the 
tenth. The mouth of the slope is in the southwest quarter of 
section 11, T. 21 N., R. 6 E., and is driven west on the dip of 
the bed. The main slope goes to the fifth level, and from this 
point down the dip there is an electric slope. 

Ten levels and one counter gangway have been driven on the 
northern extension of the bed, and ten levels have been driven 
southward to connect with the north levels of the No. 14 mine. 
Driving south, a thrust fault was struck at a point 1,800 feet 
south of the slope. The direction of this fault is nearly north 
and south. This fault line separates the Morgan slope and the 
No. 14 mine. 

About 6,300 feet north of the slope, the second level struck 
a fault of unknown character and extent. The other levels in 
turn as they came to this line of faulting struck what appeared 
to be this same fault zone. In the sixth level north, a fault 
was encountered about 4,300 feet from the slope. This fault 
is a normal one and a rock tunnel has been driven to the coal on 
the other side of the fault. 

The strike of the McKay bed swings through this area from 
a position nearly north and south, with a west dip, to a position 
nearly east and west, with the dip north. The dip varies from 
22 degrees at the south end of the mine to 46 degrees at the 
north end. The lower bench of the McKay is about 10 feet 
from the upper one near the outcrop, but at the eighth level the 
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distance between them is about 90 feet. The upper bench is 
operated at the fifth, sixth and seventh levels by means of rock 
tunnels driven from the lower bench gangway to the upper 
bench. The mine produces more or less gas and safety lamps 
are used in all the working faces. 

By reference to the accompanying plate, which shows the 
method of working, it will be seen that in the sixth level, a 
system of breasts and pillars was used, the chutes were driven 8 
feet wide up to the first crosscut and then widened to. 24 feet. 
The first crosscut was. driven 80 feet above the gangway, while 
other crosscuts were driven at intervals of 75 to 100 feet. The 
chutes were driven each 50 feet, center to center. 

On the seventh level a different system was used, wider pillars 
and breasts being tried. Chutes 10 feet wide were driven every 
66 feet up the pitch, and at a point 30 feet up the pitch, 
crosscuts were driven. Each alternate chute was continued up 
the pitch and at a point 30 feet above, the crosscut was widened 
to 40 feet. This breast was then carried up to the chain pillar 
above, three crosscuts being driven between' the gangway crossr 
cut and the top of the breast. 

The method of working the upper bench is shown in the 
same plate, and also the position of the rock tunnel that con- 
nects the two benches. At present only the sixth, seventh, 
eighth and ninth levels are being worked in the big seam or 
lower bench. One hundred and twenty tons per day is the 
output from the sixth level, 120 from the seventh, 210 from the 
eighth and 210 from the ninth. The little seam or the upper 
bench, on the eighth level, has an output of 180 tons per day. 
The total output for this mine is now 840 tons per day. 

At the surface the coal is handled by automatic conveyors. 
Originally the cars were dumped into separate bins in the large 
bunkers. The arrangement was very poor, due to the fact that 
in placing the bunkers too close to the slope there was not room 
enough to properly control the cars, the curves being entirely 
too sharp. Under the present management, this difficulty has 
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been overcome by an excellent system of conveyors. The coal is 
screened and picked, but not washed. 

MINE NO. 14. 

This was the earliest opening in this part of the King county 
coal field. The slope is sunk on the McKay bed, in the S. E. ^ 
of section 14, T. 21 N., R. 6 E. The McKay bed at this point 
strikes a little south of east and dips to the southwest at an 
angle varying from 16 to 39 degrees. 

The main slope is sunk on the bed to the third level. The dip 
of the bed at this point varies from 24 to 30 degrees. At the 
third level a gangway is driven to the westward a distance of 
1,800 feet, and from this point downward another slope is sunk 
on the same bed. This latter slope is commonly called the 
Electric slope. It is sunk from the third level to the ninth, and 
preparations are being made to sink it to the tenth level. 

Gangways are driven east and west from the main slope. 
Driving westward and northwestward toward section 11, two 
normal faults were struck. Driving eastward the Franklin 
fault zone was struck. The McKay bed has not yet been 
found in place to the southeast, beyond this fault. Each suc- 
ceeding lift downward has encountered this fault as the gang- 
ways were driven to the southeastward. The direction of the 
fault zone is in a general east and west direction. A rock tun- 
nel has been driven south from the seventh level and a bed of 
coal closely resembling the Gem has been struck. This bed 
strikes southeast and dips to the southwest at an angle of 31 
degrees. The mine produces more or less explosive gas and 
safety lamps are used in the greater part of it. 

Both the lower and upper benches of the McKay bed are 
-w^orked in this mine. The accompanying plate shows the method 
of working the lower bench in the eighth level north, where the 
pitch is 28 degrees. A breast and pillar system is used. 
Chutes 10 feet wide are driven every 70 feet, and at 30 feet up 
the pitch crosscuts are driven to connect the ends of the chutes. 
Above this lower crosscut the breasts are widened to 24 feet, 
leaving the left rib in line with the left rib of the chute. Four 
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crosscuts are driven to connect the breasts in the remaining 
distance up the pitch. 

At present 80 tons of coal daily are being mined from the 
eighth level, 330 tons from the ninth, all in the lower bench, and 
60 tons from the little seam in the ninth level. 

NO. 2 MINB. 

This mine is not operated at present. The slope was sunk 
on what is locally called the No. 2 bed^ but which corresponds 
to the No. 12 or Fulton bed at Franklin. The slope is down to 
the fifth level, a total distance of 1,760 feet. The dip in- 
creases from top to bottom and varies from S2 to 30 degrees. 

The second level was driven eastward 1,100 feet, and to the 
westward about 500 feet. The third level was driven east 
about 650 feet and west about 700 feet; the fourth level east 
about 550 feet and west about 900 feet ; the fifth level east 200 
feet and west 1,600 feet. It is reported that the coal became 
poorer as the various gangways were developed. The de- 
creasing demand for this coal necessitated the closing of the 
mine. 

The coal was hoisted through the main slope and dumped 
into the old No. 2 bunker, which has since burned down. The 
slope is kept open from the fourth level to the surface. A rock 
tunnel connects this level of the No. 2 mine with the third level 
of the No. 14 mine and this acts as an airway and escape. 

Section along the rock tunnel between the McKay bed, No. 

14 mine, and the old No. 2 mine, Black Diamond : 

Ft 

McKay bed 

Shale 6 

Stratified sandstone 18 

Gray shale 58 

Coal bed 1 

Gray massive sandstone 44 

Shaly sandstone 22 

Coal bed, impure 18 

Brown shale 3 

Stratified gray sandstone 26 

Gray cross bedded sandstone 175 

Bed No. 2 or Pulton 

Total 370 
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LAW80N MINE. 

The Lawson mine was originally opened by a water level on 
the McKay bed. The entrance was by a drift in the 3outheast 
quarter of section 13, T. 21 N., R. 6 £. At a distance of about 
600 feet from the mouth of the drift a normal fault was en- 
countered with a down throw to the west. A rock tunnel 112 
feet long caught the coal on the opposite side of the fault. This 
drift was continued northward into section IS, and at a point 
2,100 feet from the entrance to the drift another normal fault 
with downthrow to west was struck. A rock tunnel 60 feet in 
length found the coal on the opposite side of the fault. At a 
point 1,660 feet from the entrance to the original drift a main 
slope was driven down on the coal bed. The slope was con- 
tinued to the sixth level, or a total distance of 1,666 feet. The 
bed dips at 61 degrees near the top of the slope, and gradually 
lessens in angle until at the bottom it is only 40 degrees. As 
stated above there are six levels in this mine. The first, or 
water level, was driven to the north line of section 18, at which 
point more or less faulting was encountered. The second and 
third levels were also driven to points near the section line. 
Each level crossed the fault that was struck in the first level, but 
the amount of throw diminished in each level downward. The 
direction of the fault was a little north of east. 

The fourth level was continued north beyond the north line 
of section IS and the coal that was mined from the area up the 
pitch above this gangway was brought out through this level. 
The fourth level and the counter gangway above it changed 
direction near the section line, and swung from a northerly di- 
rection to an easterly one, due to the change in strike of the 
McKay bed as it swung around the north end of the Kummer 
syncline. The fourth level and the counter gangway above it 
were continued into the northeast quarter of section IS. The 
sixth level was continued to a point near the east line of section 
13. The gangway was but a short distance below the fault 
that was struck in the levels above. This fault continued to 
diminish until near the east line of the section it disappeared 
almost entirely. 
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South of the slope the second, third, fourth, fifth and sixth 
levels were driven through the fault struck in the first level 
going north from the original entrance. This fault like the 
one noted above diminished as it was struck in level after level 
be^ow the first. The levels were driven south on the strike, until 
the Franklin fault zone was reached, at a point about 2,S00 
feet south of the main slope. Unsuccessful attempts have been 
made to cross to the south of this fault zone. 

The McKay bed was opened at this mine on the west limb of 
the Kummer syncline. The bed dips from 61 to 40 degrees 
east, striking north 25 degrees east at the slope, and as the 
north end of the syncline is approached the strike changes to 
an easterly direction, then finally due east, and dips south at 
angles varying from 19 to 26 degrees. As the levels approached 
the Franklin fault zone, south of the main slope, the dip in- 
creased to 81 degrees at the first level and 51 degrees in the 
fifth level. Only the lower bench of the McKay bed is mined. 

Section of McKay coal bed at Lawson mine: 

Ft. In, 

Goal witli carbonaceous shale 2 2% 

Carbonaceous shale 1 

Coal 1 .. 

Sandy shale 1 

Bony coal 2% 

Coal 1 2% 

Carbonaceous shalo 11 

Coal (partly mined) 4 9% 

Brown shale at bottom 

The character of the roof changes from place to place in the 
mine, with the result that the methods of mining have been 
changed to suit varying conditions. Several modifications of 
pillar and breast, chute and crosscut systems have been tried, 
varying the sizes of the breasts and pillars to suit the character 
of roof and the amount of squeeze on that particular portion of 
the mine. 

The plate accompanying this report shows the methods used 
on the south side of the slope on the fourth and fifth levels. The 
dip at the third level was 57 degrees and 50 degrees at the fifth. 
It will be noted that in the fourth level chutes and crosscuts 
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were used. Eight-foot chutes, forty-five feet from center to 
center, were carried up the pitch and crosscuts driven from 
chute to chute at every forty feet center to center. 

In the fifth level a different system was used. Eight-foot 
chutes were driven at intervals of fifty feet and at a point SO 
feet up the pitch from the gangway a return crosscut was 
driven, every alternate chute being continued up the pitch to 
the chain pillar beneath the fourth level gangway. After the 
gangway crosscut was driven, crosscuts about 100 feet apart 
were driven to connect with the other chutes. 

An explosion occurred at this mine on November 6th, 1910, 
in which sixteen men were killed and the mine completely 
wrecked. This mine produced gas from time to time and safety 
lamps were used throughout the workings. Several theories 
have been advanced as to the cause of the explosion, but since it 
has been impossible to visit the place of explosion since it oc- 
curred, the real cause will never be known. 

The mine has been closed since the explosion and will prob- 
•ably never be reopened. The coal, while of very good quality, 
was expensive to mine, due to heavy squeezes in the lover levels. 
This mine was down 800 feet below sea level and the sixth level 
was under about 2,000 feet of cover, the thickest cover of any 
mine in the state. 

MINE NO. 12. 

This mine, now abandoned, is located in section 12, T. 21 
N., R. 6 E. The slope was sunk on the McKay coal bed by 
the old Black Diamond Coal Company, prior to 1889, and 
eventually reached the fifth level. It was started not far from 
the east line of section 12, which was at that time the limits of 
the property. The east gangways were not driven very far. 
The west gangways were driven to a series of troublesome 
faults that changed the dip of the coal from its normal dip of 
from 16 to 21 degrees to that of 70 to 80 degrees. The bed in 
this disturbed area was very difficult to mine. 

In April, 1894, a fire broke out in the pump room in the 
mine, and the fire soon extended over the entjre mine. The mine 
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was allowed to fill with water and has not been entirely opened 
since that date. 

The McKay bed at this point is at the north end of the 
Kummer syncline. The strike is nearly east and west ahd the 
dip is to the southward, usually at from 16 to 21 degrees, but 
farther to the west is from 70 to 80 degrees, due to the faulted 
character of the ground. 

The coal was hoisted up the main slope and the cars run to 
the old bunkers located on the No. 12 branch of the Columbia 
and Puget Sound Railroad. No washers or pickers were nec- 
essary, since the coal as it came from the mine was remarkably 
free from impurities. The mine produced a small amount of 
explosive gas, but the ventilation was so well taken care of that 
there were but few accidents from explosions. 

MINE NO. T. 

The Pacific Coast Coal Company opened this mine on the 
McKay bed in section 7, T. 21 N., R. 7 E. It was opened in 
1893 and the slope sunk 240 feet the first year. In 1894 
the mine was closed temporarily for repairs. From 1895 until 
the mine was finally closed in 1907, it continued to produce 
coal. 

The slope was sunk southward on the southern dip of the 
McKay, where the dip varied from 20 to 40 degrees. The 
McKay through this area outcrops along the north rim of the 
Kummer syncline. There is a subordinate anticline west of the 
No. 7 slope. To the eastward the gangways turned south to 
correspond to the strike of the beds in the old Franklin mine. 

Eight levels in all were sunk in this mine. The bottom of 
the slope struck a fault that was not crossed at this point. The 
coal was hoisted up the main slope and dumped into the bunker 
which was located on the No. 12 spur of the Columbia and 
Puget Sound railroad. Since the abandonment of this mine the 
spur has been taken up. 
—11 
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FRANKLIN MINE. 

The Pacific Coast Coal Company owns the property on 
which the Franklin mine has been opened. The principal bed 
in the Series here is the McKay and on it most of the work has 
been done. As early as 1887 drifts were driven on this bed at 
the level of Green river and also above the level of the old rail- 
road grade, on what was at that time called the upper McKay. 
The Green river drift was often referred to at that time as the 
section 19 mine, due to the fact that the opening was on that 
section in T. 21 N., R. 7 E. The drifts were driven northward 
along the strike of the bed, close to the north line of section 18. 
The bed within this area was remarkably free from faults and 
the dip, which was westward, was steep enough so that the 
coal would run easily on sheet iron. The dip varied from 60 
degrees at Green river to 30 degrees at the north end of the 
gangway. 

Sometime in the early part of 1887 a large and well equipped 
slope was sunk diagonally across the dip on the No. 12 bed, 
which underlies the McKay. A rock tunnel was driven across 
the strata on a curve through the overlying strata to the McKay 
bed. A slope, known as the Thomas slope, was sunk from this 
point, which was a little higher than the level of Green river, 
on the McKay bed. Also a slope was sunk from the outcrop of 
the McKay at Green river, called the Sullivan slope. Gang- 
ways were driven north and south to connect these two slopes. 
Part of the coal was hauled out of the Sullivan slope, but most 
of it was hoisted up the Thomas slope and the big slope. Later 
another level was sunk on the Thomas slope and two more levels 
on the Sullivan slope. 

A slope was also sunk on the No. 13 bed, which lies between 
the No. 12 bed and the McKay. Rock tunnels were driven 
across from this slope to the overlying McKay. This slope 
reached the seventh level of the McKay. The south gangway 
of the McKay, on the sixth level, struck a fault at a distance 
of 2,900 feet. Mine fires and explosions compelled the man- 
agement to close the mine from time to time. The early (not 
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the earliest) operators of the mine showed poor judgment on 
various occasions and for want of better management there 
are scores of thousands of tons of this splendid coal that can 
never be recovered. The latest management has proved far 
more efficient and it is probable that at a lower depth the McKay 
bed might yet produce some coal. 

In addition to the McKay bed, Nos. 10, 11 and 12 were 
worked in the lower part of the series and the Gem bed in the 
upper part. The No. 12 bed was worked by a water level 
tunnel from the river, connecting with the foot of the big slope 
on the same bed. It was also worked by a water level tunnel 
driven from the same level as the top of the big slope. This 
later drift was driven north a distance of 3,000 feet. This bed 
was also worked in the third level from No. 1 slope on No. 11 
bed, which connected with this bed by a rock tunnel. Both 
benches of No. 12 were worked on this level, and the south 
gangway was driven 1,500 feet, or nearly to a point imder 
Green river. The north gangways on both benches were driven 
about 3,900 feet. 

Bed No. 11 was worked only from slope No. 1, which was 
sunk on this bed. The gangway was driven south from this 
slope a distance of 1,600 feet to Green river. Bed No. 10, 
which underlies bed No. 11, was worked only slightly and this 
by means of a rock tunnel from slope No. 1 through the under- 
lying strata. The gangway was driven south toward the river 
and about 250 feet to the northward. 

The Gem bed, which overlies the McKay bed about 800 feet 
stratigraphically, has been extensively worked, first by a water 
level drift near the level of the old railroad grade. This drift 
was continued northward for 6,300 feet. Later a drift was 
started near the level of Green river and this was driven over a 
mile northward. At a point 1,200 feet north of the entrance 
on Green river, a slope driven diagonally has been sunk to the 
third level. On the third level the gangway has been driven 
northward and also south to the Franklin fault, which crosses 
the measures south of the river. The operators are at present 
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driving south through tlie fault, hoping to reach the McKay 
bed which has been thrown westward about a thousand feet. 
This mine is now producing about 180 tons per day, all of 
which comes from the third level north. 

Prior to the fire of February, 1909, the system of mining in 
use was the pillar and 24- foot breasts. After the fire the sys- 
tem was changed so that now two chutes, six feet wide on 56- 
foot centers, are driven 50 feet up from the gangway. Then 
crosscuts are driven to connect the chutes ; then they are driven 
up 320 feet to the 150-foot chain pillar left below the upper 
gangway. Crosscuts are driven at intervals of 50 feet up the 
pitch connecting the chutes. After reaching the chain pillar, 
the chutes are opened up 25 feet on each side and the coal taken 
out downward to within 100 feet of the lower gangway. By 
this means a pillar of 50x50 feet is left to protect the lower 
crosscut which serves as the return airway. 

Only two chutes are driven up together, then a block 200x376 
feet is left intact until it is time to retreat from the face of the 
gangway, when it is planned to take these blocks out. It is 
thought that by this system mine fires, should they occur, can 
be easily regulated. 

An electric engine is used to hoist the coal up the inside 
slope. An electric engine on the surface generates electricity 
for the underground lighting system. The ventilation is ef- 
fected by an exhaust fan 10 feet in diameter by two and one-half 
feet wide. The mine produces no explosive gases. The coal is 
subject to spontaneous combustion in the mine if not properly 
handled. The coal is not washed, but hand picked. Most of 
the product is used for steam purposes. 

NEW FRANKLIN MINE. 

In the southwest quarter of section 19, T. 21 N., R. 7 E., 
the Pacific Coast Coal Company has recently commenced open- 
ing a new mine. 

The Gem bed, in its position southwest of the Franklin fault, 
outcrops at this point on the south bank of Green river. It was 
originally planned to drive southeast on the Gem bed for some 
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distance and then drive a rock tunnel eastward to intersect the 
McKay bed which underlies the Gem. The miners had not 
gone many hundred feet with this drift until an underground 
stream was struck. It was not practical to try to get under 
the stream at this point, so a rock tunnel was driven to an 
underlying bony bed, then the gangway continued southward 
on this bed. But little progress had been made until the same 
stream or a branch of it was struck. The miners then drove 
through the underlying rock to another bony bed and are now 
driving southward on top of that bed. 

It is planned to mine the coal in the McKay and Gem beds, 
lying southeast of the river, through this mine. A slope will 
be sunk soon on the Gem bed, to the first level below the level of 
Green river, and the coal will be worked from this level and 
lower, leaving a large surface pillar to protect the workings 
from the underground channels that will prove more or less 
troublesome in this area. 

The coal from the old Gem will be brought down the west 
bank of Green river by electric motors and hoisted up an in- 
cline to the new bunkers. The coal from the New Franklin 
mine will be brought across the river to the west side, thence 
down to the foot of the new incline and hoisted up to the bunker. 

KUMMER MINE. 

The Denny-Renton Clay and Coal Company has a mine in 
section 26, T. 21 N., R. 7 E. This property was originally 
opened by the Denny Clay Company in 1889. Three beds were 
opened at that time, but only sufficient coal mined to operate 
the company's clay plant at Van Asselt. Labor trouble oc- 
curred in 1891 that necessitated the closing of the mine. The 
mine was operated in a limited way, supplying the wants of the 
company for their clay- factories. 

Within late years the company has changed hands, and the 
present owners have been operating the mine in much the same 
manner as the former company. Only shale and fire clay have 
been mined recently. Gangways have been driven on bed No. 1 
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and on the upper bed from the edge of Green river to the north 
section line of the property. No. 1 gangway is in section 26 
and the gangway of the upper bed starts on section 26, but 
crosses the line into section 25, where most of the work has 
been done. 

No work either on the shales or coal is being done at present. 
There is a large stock of shale on hand and the Taylor mine, 
operated by the same company, furnishes all the coal desired for 
the clay plants. 

When coal was mined, it was hauled out of the gangways by 
mules to the foot of the incline, then hoisted up to the top of the 
bluff and dumped into the bunkers which were located on a spur 
of the Columbia and Puget Sound railway. 

These beds are on the west limb of the Kummer syncline and 
dip eastward at about 52 degrees. Sandstone, fire-clay, shale 
and coal have been mined from this portion of the Kummer 
series. 

Log of Eugene Lawson's drill hole, in the southeast quarter 

of the southeast quarter, section 27, T. 21 N., R. 6 E. The 

drill hole was vertical, the strata. dipping about 16 degrees to 

the westward. The McKay bed is believed to have been reached 

at 1,369 feet, where the hole caved: 

Ft In, 

Surface soil 2 . . 

Clay, not glacial 45 . . 

Sandstone 72 . . 

Carbonaceous shale 34 . . 

Stratified sandstone 25 . . 

Gray stratified shale 30 . . 

Sandy shale 31 . . 

Bone and impure coal 4 . . 

Dark shale 5 . . 

White sandstone 93 . . 

Black carbonaceous shale 13 . . 

White sandstone 134 . . 

Sandy shale 15 . . 

Dark shale 6 . . 

Hard dark sandstone 4 .. 

Coal and bone 6 . . 

White sandstone 12 . . 

Light colored shale 9 . . 

Dark shale 43 . . 

White sandstone 62 . . 

Dark shale 2 . . 
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Ft. In 



Bone 1 

Light shale 40 

Coal 1 

Shale ". 15 

Fine grained sandstone 6 

Light shale 16 

Dark shale 6 

Bone and coal 10 

Shale 5 

Light colored stratified sandstone 117 

Very hard dark shale and sandstone 32 

Light shale 13 

Dark shale 16 

Light shale 7 

Fine grained white sandstone 41 

White shale 5 

Fine grained white sandstone 33 

Dark gray shale 6 

Bone and coal 18 

Coarse grained sandstone 129 

Coal pnd bone 14 

Dark sandy shale 50 

Light brittle shale 47 

Shale, coal and bone 41 

White sandstone 38 

Bone and coal 2 

Shale and bone 2 

Bone and shale 3 

Light stratified shale 23 

Dark shale 17 



6 

6 



KANGLEY MINE. 

This mine was opened by a slope in 1888, in section 26, T. 
22 N., R. 7 E. By the close of 1889 the slope had reached the 
third level, and in 1891 was down a distance of 1,350 feet. 

Considerable gas was given off in this mine and there was 
much faulting, especially in the south gangways. By the close 
of 1892 the south gangway had been worked out and the pillars 
removed. Several men were burned by minor explosions during 
the years 1892-93. 

Three gangways were driven north, and the lowest level 
reached a distance of 2,000 feet. The mine was closed in 1897 
and is still closed, so that the writer had no opportunity to get 
underground in the mine and there is very little to be seen on 
the surface at this place. On the rock dump there is a con- 
siderable amount of material similar to the late intrusive rocks 
that are so prominent in the Barneston-Taylor area. These 




Fio. 33. Map of Outcrops near Kangley and Alta Mines. 
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pieces of rock evidently came out of the mine and the only con- 
clusion that can be drawn is that dikes or sills were encoun- 
tered in the mine workings. It is possible that some of the 
supposed faults were none other than dikes crossing the strata. 
Such dike rocks are sometimes hard to distinguish from fine 
grained sedimentary rocks, especially to the untrained eye. 
The beds strike northerly and dip easterly at 33 degrees. 

This mine produced very satisfactory coal. When operating, 
the coal was hoisted up the slope and dumped in the bunker, 
which was built on the Kangley branch of the Northern Pacific 
railway. The bunker and all other surface buildings con- 
nected with the mine are burned. 

ALTA MINE. 

This mine, now closed, was opened in section 35, T. 22 N., 
R. 7 E. It was started prior to 1891, for by this date the 
slope bed had reached a depth of 300 feet. The slope was 
opened on a bed that agrees very closely in appearance with the 
Kangley bed, opened in the section north. 

The opening was made so close to the north line of section 86 
that most of the work was done south of the slope. It was 
found on going south that the area was badly faulted and, 
after trying in vain to get beyond the faulted ground, the mine 
was abandoned in May, 1894. 

Three levels were driven, two in the slope and one water level 
at the top of the slope. The beds at this point strike nearly 
north and south and dip easterly at 17 degrees. Some distance 
southeast of the slope a drift was started but this did not pro- 
ceed far until faults were met. The bed at this point strikes 
northwesterly and dips southwesterly at 34 degrees. There is 
seemingly an anticline between this opening and the slope, but 
this apparent fold might be in reality a badly faulted zone. 

When operating the coal was sent down an incline to a 
bunker on the Kangley branch of the Northern Pacific railway. 

DURHAM MINE. 

The Durham mine was opened in 1886-1887. The drifts are 
located near the north line of section 2, T. 21 N., R. 7 E. In 
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1888 the company spent a great deal of money in surface im- 
provements, building houses, etc. In July of that year the mine 
was closed and little or no work has been done there since that 
date. No. 1 gangway was driven 1,350 feet to the southeast, 
along the strike of the bed. 

No. 2 gangway, which overlies bed No. 1, was driven south- 
ward about 1,150 feet. Eight or more coal beds outcrop in 
this area and there are several beds outcropping in section 35 
that evidently pass south through this property under the area 
that is covered between beds 6 and 8. It is reported that plans 
are afoot to reopen this property, but nothing definite can be 
learned. 

The mine at the time it was operating produced a small 
amount of explosive gas. The bunker that had been built in 
1888 was burned in 1889. 

PALMER MINES. 

The Palmer Coal Company has taken over the properties of 
Mr. Hudson, located in section 14, T. 21 N., R. 7 E. Consid- 
erable work has been done in this area and several coal beds 
exposed. To date very little coal has been mined from any of 
these beds. The beds on which most of the work has been done 
probably represent the lower beds of the Bayne series on the 
east limb of the Hudson anticline. 

Details of outcrops along Moore spur, between Carbon bunker 
and the Big Six mine, in sections 14 and 15, T. 21 N., R. 7 E. : 

Center N. E. ^^, Section 14, 21, 7. Neae Center op N. B. %, Section 15. 

Ft. In. Ft. In. 

Shaly sandstone Sandstone . . . . 

Carbonaceous shale 4 Carbonaceous shale 8 

Shale 3 Shale 2 

Carbonaceous shale 3 Carbonaceous shale 2 

Shale 3 Shale 3 

Carbonaceous shale 1 Bony coal 5 

Coal 3 Carbonaceous shale 5 

Carbonaceous shale 4 Shale 1 4 

Impure coal 6 Carb. shale and some coal. . 1 . . 

Carbonaceous shale 9 Concealed 



Total 3' 0" Total 4' 5" 
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Section on the east side of Bayne mountain, west of Moore 
spur, near derail switch : 



Bed No. 3. 

Ft. In. 



Intrusiye rock 


. . 2 .. 


Bone 


4 6 


Massiye sandstone 




Total 


.. 6' 6" 


Bed No. 4. 
Massive sandstone 


Ft. In. 


Coal 


.. 1 . . 


Carbonaceous shale .... 


..8 6 


Coal 


16 


Carbonaceous shale .... 


. . 6. . . 


Massiye sandstone 




Total 


. . 11' 0" 


Bed No. 1. 
Massiye sandstone 


Ft. In. 


Shale 


. . . . 10 


Bone and carb. shale.... 


.. 4 .. 


Coal 


16 


Bony coal 


.. 1 10 


Carbonaceous shale .... 


.. 2 .. 


Massiye sandstone 




Total 


. . 10' 2" 



Ft. In. 
Massive sandstone 300 . . 

Bed No. 4 11 .. 

Massive sandstone 72 . . 

Shale 32 .. 

Igneous rock 2 . . 

Bed No. 3 4 6 

Massive sandstone 162 . . 

Bed No. 2 6 6 

Massive sandstone 83 . . 

Bed No. ,1 10 6 

Concealed 

Total 683' 6* 

Bed No. 2. 

Ft. In. 

Massive sandstone 

Bone 2 8 

Clay 6 

Bone 4 

Clay 3 

Bone 1 5 

Shale 4 

Coal, impure 1 . . 

Massive sandstone 

Total 6' 1' 



OCCIDENTAL MINE. 

This mine was opened on section 16, T. 21 N., R: 7 E., in 
the summer of 1898, and the first slope was sunk in 1901. Mr. 
P. Gibbon, the owner of this mine, has within the past year 
leased it to the Occidental Coke and Coal Company. 

In the development of the mine, what was called the No. S 
slope was sunk on bed No. 3. This slope is 350 feet long and 
dips to the southeast. It is located on the west limb of the 
Lizard syncline, which passes through Lizard mountain. Gang- 
ways have been driven to the southwest on this bed frcan the 
foot of the slope; also to the northeast to a point near the 
east line of section 16. A fault was struck about 1,200 feet 
from the foot of the slope on the southeast gangway. This is 
probably the fault that crosses this area in a northeast-south- 
west direction, in which the block east of the fault has ap- 
parently dropped. 
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The coal from the mine was hauled by mules to the foot of 
the slope, then hoisted up the slope and run to the washers. 
The washers are of the jig type. The washer and bunker are 
built on a spur from the Northern Pacific railway. 

The new slope is sunk on a bed lower in the series than No. 
3, and is located northeast of the No. 2 slope. The bed on 
which the new slope is sunk is not very regular, and varies in 
the character of the coal as well as in the thickness. The coal 
will not average over two feet in thickness, but from five to six 
feet of material all told are mined. This bed was worked only 
during winter months or when there was a shortage of coal. 
Water broke into this mine in September, 1910, in the south 
gangway. It appears that water from a pre-glacial channel 
had been struck in some of the upper chutes. Unsuccessful 
attempts have been made to pump out the water from the slope 
but the mine is still flooded. Work is being done at present on 
bed No. 6, and this by means of a drift on the bed. The daily 
output of the mine is about 150 tons. Gas is given off freely 
in various parts of the workings and safety lamps are used 
where naked lights are considered unsafe. The ventilation of 
the No. 2 slope is by means of a ¥ blade fan. 

Stratigraphic section of coal measures in the vicinity of the 
Occidental collieries. Measurements furnished by Mr. P. Gib- 
bon, owner. Prospect holes were inaccessible at the time sur- 
vey was made of this property. 

Ft. In, 

No. 1 coal bed 16 . . 

Interval 55 . . 

Bone bed 2 6 

Interval 42 . . 

No. 2 coal bed 8 . . 

Interval 36 . . 

No. 2% coal bed 4 . . 

Interval 43 . . 

No. 3 coal bed 35 . . 

Interval 50 . . 

No. 4 coal bed 20 . . 

Interval 54 . . 

No. 5 coal bed 7 . . 

Interval 26 . . 

No. 6 coal bed 4 6 

Interval 24 . . 
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»i » I I..J . II J . - - . - - ' ■ "■ 

Ft. In, 

No. 7 coal bed 1 5 

Interval 58 . . 

No. 8 coal bed 8 . . 

Interval 544 . . 

Slope bed, new mine 

Interval 96 . . 

Coal bed 

Total 1,134' 5" 

ROSE-MARSHALL MINE. 

The Rose-Marshall Coal Company own what was formerly 
called the Hyde slope in section 29, T. 21 N., R. 7 E. The 
Hyde slope has been enlarged and sunk to a depth of 587 feet. 
The bed on which this slope is sunk is locally called No. 6, 
being the uppermost of a series of six beds outcropping in this 
area. The slope at the surface dips from 65 to 70 degrees, 
but at the bottom the dip decreases to about 45 degrees. The 
beds all dip west and strike nearly north and south. About 
1,000 feet of gangway have been driven to the south on the 
slope bed. This bed has many characteristics that correspond 
with the No. 12 or Fulton bed at Franklin, and it is more than 
likely that it represents that bed on the east side of the Mar- 
shall syncline. The fact that the bed lessened considerably in 
dip as the slope was driven downward, apparently approaching 
a syncline, favors the above suggested correlation. Besides, 
the details of the bed and the material for some distance below 
the bed, strengthen such a correlation. One sill of igneous 
rock has been found on the property. This, however, is con- 
formable to the coal beds and does not detract from the value 
of the area. This sill further agrees in position, size and char- 
acter with the sill underlying bed No. 12 at Franklin. 

SECTION IN VICINITY OP ROSE-MARSHALL SLOPE. 

Ft. In, 

No. 6 coal bed 28 6 

Sandstone and shale 115 . . 

No. 5 coal bed 4 . . 

Concealed 40 . . 

Carbonaceous shale 2 . . 

Sandstone and shale 69 . . 

Carbonaceous shale and bone 2 . . 

Sandstone and shale 55 



• • 
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Ft. In. 

Igneous sill 80 . . 

Sandstone and shale 72 . . 

No. 4 coal bed 8 3 

Concealed 178 . . 

No. 3 coal bed 4 6 

Sandstone and shale 50 . . 

No. 2 coal bed 10 5 

Sandstone and shale 74 . . 

No. 1 coal bed 23 6 



Total 788' 2" 

NOTB. — The strata between Nos. 1 and 4 are more or less faulted, as indi- 
cated by a fault in the adjacent railroad cut. 

CARBON COAL AND CLAY COMPANY. 

This company, formerly the Green River Coal Company, 
operates the Daly mine (formerly called the Bayne mine), and 
the old Carbon mine, upper and lower levels. 

The Daly mine is opened by means of a rock tunnel 1,150 
feet long, located in the northwest quarter of section 22, T. 21 
N., R. 7 E. At a point in the rock tunnel 225 feet from the 
entrance bed No. 1 was struck. Two hundred and fifty feet 
farther bed No. 3, and 660 feet farther bed No. 5, were struck. 
A gangway has been driven south a distance of 800 feet on 
bed No. 1, at which point a fault was encountered. The south 
gangway on bed No. 3 struck the same fault at a point 850 
feet south of the tunnel. A gangway was also driven north on 
bed No. 3 for a distance of 450 feet to another fault. 

A gangway was driven south on bed No. 5 a distance of 
1,050 feet to the same fault struck in Nos. 1 and 3. The di- 
rection of this fault is northwest and it appears to be an over- 
thrust with the movement to the northwest, with a total hori- 
zontal displacement of 800 feet. What appears to be bed No. 
5 has been struck in the southern extension of No. 3 gangway. 
The fault that cut off No. 3 on the north side is probably the 
one that crosses bed No. 5 near the rock tunnel. 

The beds in this mine dip from 34 to 37 degrees to the east- 
ward, and the strike is nearly north and south. At present 
only the bed south of the fault in No. 3 gangway is being 
worked in this mine and this produces about 100 tons per day. 
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CARBON MINE, UPPER LEVEL. 

This mine is also operated by the Carbon Coal and Clay 
Company. It was formerly owned by Fred Nolte and operated 
as the Nolte mine. 

The gangway begins near the outcrop of the coal bed, in 
the southwest quarter of section 15, T. £1 N., R. 7 E. At the 
entrance the direction of the drift is nearly east and west. It 
gradually turns farther in, until at the face of the drift the 
strike is north and south and the dip is west. In other words, 
the gangway has swung around the north end of the Bayne 
syncline. The gangway is over 8,000 feet in length. 

The coal from this mine is dumped into a chute not far from 
the mouth of the drift, and from the chute it is hauled by elec- 
tric motor to the Daly mine bunker. Two beds are being mined 
at this place, Nos. 1 and 3. At the outcrop near the entrance 
to the mine the beds are £7 feet apart ; at the face of the gang- 
way 8,000 feet away, they have practically come together. 
Bed No. 1, lowermost, produces about 60 tons per day. The 
overlying bed. No. 8, produces £00 tons per day. 

The mine is worked by a system of chutes and pillars. The 
dip is so flat, being only 18 degrees, that buggies are used in 
bringing the coal from the face of the chute to the gangway. 

The lower Carbon mine is opened at a lower point on these 
same beds. A rock tunnel crosses the strata until the coal is 
reached. This is indicated on the map of this field as the New 
mine. About £0 tons per day is the present output of this new 
opening. 

The coal from the Daly, Old Carbon and New Carbon mines 
is all picked and washed at the Daly bunkers. The washer is 
the Pittsburg type with a capacity of from 50 to 60 tons per 
hour. Two Erie boilers of 100 horse-power furnish the power 
for the well equipped electric plant, and other machinery used 
around the mine. Motors of the Jeifery type are used for 
haulage purposes. The ventilating is done by means of a 
Stevens fan, T 0''x£' 6'', 350 revolutions per minute, capacity 
100,000 cubic feet per minute, with 3'' water gauge. 
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Stratigraphic section of material on the face of the Little 

Falls quarry near Bayne: 

Ft. 

Concealed 

Massive sandstone 20 

Stratified sandstone 20 

Concealed 10 

Carbonaceous shale 1 

Stratified sandstone 27 

Gray shale 4 

Hard sandstone 4 

Shale, nodular 30 

Shale, closely stratified 4 

Shale, nodular 30 

Coal bed 6 

Shale, nodular, with coal streaks 27 

Coal bed 8-|- 

Shale 4 

Coal 1 

Shale 6 

Carbonaceous shale 2 

Shale 16 

White massive, shaly sandstone 150 

Concealed 



Total 370' 

Stratigraphic section across the coal series in the Daly mine 

at Bayne: 

Ft. In. 

Bed No. 5.... J 13 6 

Shale 5 9 

Sandy shale 15 

Massive sandstone 64 

Shale 10 

Massive sandstone 60 

Shale 6 

Massive sandstone 6 7 

Carbonaceous shale 2 4 

Shale 4 ... 

Sandstone and shale 2 . . 

Sandy shale 10 . . 

Shale 8 .. 

Sandstone 2 5 

Shale 22 .. 

Gray sandstone 2 6 

Shale 6 . . 

Massive sandstone 15 . . 

Shale 14 .. 

Coal bed No. 3 5 4 

Sandy shale 7 

Shale 22 . . 

Massive sandstone 22 . . 

White clay 7 

; Shale 6 .. 
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Ft. In. 

Carbonaceous shale 5 

Sandstone 5 . 

Shale 34 . 

Sandy shale 12 . 

Shaly sandstone 12 . 

Shale 4 . 

White clay 7 

Carbonaceous shale 4 

Massive shale 48 

Coal bed No. 1 15 8 

Sandy shale 2 

Sandstone 15 



Total 478' 3" 

OLD CARBON MINE. 

Some years ago Fred Nolte opened a drift on a coal bed that 
outcrops near the southeast foot of Lizard mountain, in the 
northeast quarter of section 21, T. 21 N., R. 7 E. This bed 
probably represents one of the three beds worked at the Fleet 
coal mine. The bed dips west at 75 degrees near the entrance 
to the drift, but flattens to 50 degrees a few hundred feet 
north of the entrance. This mine produced only a small amount 
of coal. The bunker, which formerly stood near the Northern 
Pacific railway, burned several years ago. No work is being 
done here at present. 

EUREKA MINE. 

The Eureka mine was opened prior to 1893, and by that date 
1,000 feet of gangway had been driven and ten rooms had been 
opened. This mine has its drift in the southeast quarter of 
section 21, T. 21 N., R. 7 E. A drift has been started from 
the surface on the No. 1 bed. At first the bed strikes in a 
southeast direction and dips southwest at 33 degrees, but south 
of the south line of section 21 the strike is first eastward and 
then northeastward, with dips to the southeast. A rock tunnel 
was driven from bed No. 1 to beds 2 and 3. There is some 
faulting along the line of the rock tunnel. The beds appear to 
swing around the axis of the Cumberland anticline, which evi- 
dently passes through this area. 

The mine is not operating at present. The bunker was re- 
paired during the past two years and attempts made to operate 
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the mine, but for some reason it is not working now. Both the 

Northern Pacific railway and the Chicago, Milwaukee and Puget 

Sound railway pass through the property. 

Stratigraphic section across the coal series as shown in the 

rock tunnel at the Fleet coal mine: 

Ft. In. 

Bed No. 3 8 .. 

Gray shale 18 . . 

Coal 1 . . 

Gray sandstone 34 . . 

Gray shale 19 . . 

Coal bed No. 2 7 . . 

Gray shale 23 . . 

Laminated sandy shale 8 . . 

Sandstone ; 16 . . 

Sandy shale 18 . . 

Pure shale 33 . . 

Impure coal 3 . . 

Gray sandy shale 56 . . 

Pure gray shale 28 . . 

Bed No. 1 10 8 

Concealed 10 . . 

Gray massive sandstone 54 . . 

Shale 32 .. 

Total 378' 8" 

NAVAL COAL COMPANY. 

This mine is in section 28, T. 21 N., R 7 E. The present 
opening is by a rock tunnel near the center of the section. The 
tunnel is about 200 feet long and has been driven in an easterly 
direction across the strike of the strata. Two beds were struck 
in this tunnel before the large bed, commonly called the Navy 
bed, was struck. Short gangways were driven north and south 
on the overlying beds. The coal was of such poor quality that 
the work on these beds soon ceased. 

Considerable work was done on beds 4 and 6, which repre- 
sent the upper and lower benches respectively of the Naval bed. 
The north gangway on No. 6 was driven about 1,000 feet, 
while to the south the gangway on this bed was driven nearly 
600 feet. More or less trouble was found driving southward. 
What appears to be the axis of the Cumberland anticline 
crosses through this area to the south, and the troubled ground 
was probably due to this fold. 
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The beds at this point dip westward and the strike is nearly 
north and south until the anticUne is approached, when the beds 
begin to strike eastward and dip south. The dips vary from 
35 degrees at the south end to 66 degrees at the north end. 
This mine is not operating at present. A small bunker is lo- 
cated on a spur of the Northern Pacific railway not far from 
the mouth of the tunnel. 
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SUNSET MINE. 

The Sunset mine was originally opened by the Cooperative 
Syndicate of Seattle, in 1897-98. Since that time it has 
changed hands several times. At present it is operated by the 
Deep Lake Coal Company, 

The mine is located in section 28, T. 21 N., R. 7 E. Water 
level drifts have been driven on beds 1 and 2, which are the 
upper ones in the Sunset series. The coal in No. 1 above water 
level has been practically exhausted in section 28 on the 
eastern dip. A drift on No. 2 has been continued through the 
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south end of Cumberland mountain to Cumberland creek, and a 
new drift started on the east side of Cumberland creek on the 
same bed. It is planned to continue this drift into section 27. 
There are several other beds outcropping on this property- 
Preparations are being made by the company to open one or 
two of the lower beds. The coal is transferred from east of 
Cumberland creek, through the hill by means of the drift on 
No. 2, then by a tram road to the bunker which is located on a 
spur of the Northern Pacific railway. The haulage is done by 
mules or horses. 
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INDEPENDENT COii AND COKE COMPANY. 

This company is opening a new mine in section 33, T. 21 
N., R. 7 E. Several coal beds outcrop in this area, and it ap- 
pears that beyond a doubt the series of beds in the Sunset 
property pass southward through this section. So few rock 
exposures are to be seen in this vicinity that it is very difficult 
to correlate the coal beds absolutely. 

The present plans are to sink a modern slope, about flOO feet 
deep, on bed No 6 in the southwest quarter of section 83, and 
then crosscut with a rock tunnel the overlying and underlying 
beds. A drift has been started at water level on the No, 3 bed. 
The coal from the new slope will be hauled along the track to 
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the new bunker and washer, which is being erected on a spur off 
the main line of the Northern Pacific railway. 

POCAHONTAS MINE. 

The Pocahontas Coal Company, sometimes called the Cannel 
Coal Company or the Big Six Coal Company, has a mine in 
the northeast quarter of section 23, T. 21 N., R. 7 E. The 
opening is by means of a rock tunnel 1,200 feet long, which 
crosses the strata at about right angles to the strike of the 
coal beds. The beds in this area strike north 12 degrees west 
and dip northeast at about 31 degrees. Three beds, 1, 2 and 3, 
were struck in the rock tunnel. A gangway was driven south 
on bed No. 2. This property has not produced much coal. 
Some coal was shipped in the years 1905 and 1906. The coal 
beds give oif considerable explosive gas, and several people have 
been burned by explosions in this mine. Several more beds of 
coal and bone outcrop in this area. There are also a number 
of igneous sills and one dike in the material overlying No. 2 
bed. 

The method of handling the coal from this mine was labori- 
ous and expensive. The coal was hauled out of the long rock 
tunnel, then let down a surface in-line by gravity, and from 
the foot of the incline a tail-rope car haul carried the coal to a 
little chute built on a spur oif the Northern Pacific railway. 

Stratigraphic section of hill above Big Six mine, section 23, 
T. 21 N., R. 7E.: 

Ft. 

Concealed 

Basalt 2404- 

Carbonaceous shale 22 

Concealed 94 

Igneous rock (similar to large mass of igneous 

rock underlying Newcastle series) 270 

Concealed 13 

Shale 50 

Intrusive igneous rock 60 

Bony bed, partly altered 20 

Shale 62 

Bony bed, No. 3 coal 6 
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Ft. 

Maflsive sandsione 16 

Lava flow 62 

Shale, conchoidal fracture 43 

Coal bed No. 2 20{- 

Shale 14 

Massive sandstone 95 

Shale 40 

Coal, No. 1 , 3 

Concealed 

Total 1,130 
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CHAPTER VI. J 

COAL MINING METHODS. 

OPENING THE MINE. 

e methods employed in opening a coal mine depend in 
measure upon the dip or pitch of the beds and the topog- 
y of the country. Where the beds lie flat and do not out- 
above the general drainage level of the surrounding 
try, shafts are sunk and gangways driven off from the 
of the shaft. Where the bed outcrops at a sufficient height 
general drainage, drifts are driven in directly on the coal, 
estern Washington all the beds dip more or less. Where 
outcrops above the general drainage of the country, a 
is driven in on it and the coal lying up the pitch above the 
of the drift or entry is mined out as close to the surface as 
itions will allow. 

fter the available coal is worked out above the level of the 
a slope is sunk. A slope is an opening or haulage way, 
Uy for a double track, that is sunk down on the dip of the 
If the bed dips over 45 degrees the slope is sometimes sunk 
ss the dip so as to lessen the degree of the incline, since an 
edingly steep dip is dangerous for men to work in while 
ering the slope ; furthermore considerable coal is lost off the 
if covers are not placed on top of them. In most of the 
mines in King county the first coal was usually obtained 
m drifts and then slopes were sunk to mine the coal lying 
ow the water bed. 

t frequently happens that the outcrop of the bed is so situ- 
d that it is not practicable to drive an entry on the coal, 
en rock tunnels are driven, crossing the strata to the desired 
s. 

[)nly two shafts have been sunk in King county. One instance 
s at Franklin several years ago, in an attempt to mine the 
1 from the lower levels of the McKay bed at that place. 




Fig. 52. System of Mining, Muldoon Bed at Newcastle. 
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Very little coal was taken out of the shaft after it was sunk. 
It is probable that at some future day this shaft will be re- 
paired and coal taken out from it. 

The second shaft is the one recently finished at Taylor. At 
this place it is proposed to mine the coal below water level by 
means of this shaft and rock tunnels that will cross the syn- 
cline and mine the coal from both dips. The geological struc- 
ture at this point suits the purpose admirably. This shaft was 
sunk under the direction of the late S. A. Townes, superintend- 
ent of the Taylor mines. 

The method of opening a mine therefore depends upon the 
geological structure, the position of the coal bed, transporta- 
tion facilities, and numerous other conditions. Some mines have 
been handicapped throughout their period of production by 
the fact that the original openings were not properly selected. 

SYSTEMS OF WORKING. 
THE LONGWALL. 

In thin beds that lie flat or nearly so a system of longwall 
mining is sometimes used. There are two methods of working 
longwall, called advancing and retreating. 

In the longwall advancing, the face of the work is carried 
from the entrance of the mine outward toward the boundary. 
In retreating, the face of work is carried from the boundary 
toward the entrance. The retreating method is the least ex- 
pensive and the one by which the greatest percentage of coal is 
removed. This latter method is also the better one as regards 
ventilation, but it requires greater initial cost than the ad- 
vancing system. 

Very little longwall mining has been done in King county. 
Such beds as the Gem and the Carbon at Bayne, or wherever 
beds dip at slight angles, they could probably be worked by 
this method. 

CHUTES AND PILLARS. 

In the chute and pillar method, narrow chutes are driven up 
the pitch from the gangway to the chain pillar which is left to 
support either the surface or the upper gangway. The chutes 




Fio. 53. System of Mining, second level of Muldoon Bed, Newcastle. 
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are from 8 to 12 feet in width and from 60 to 60 feet or more 
from center to center, depending upon the strength of the coal 
and roof. Crosscuts or break-throughs are driven at intervals 
of about 60 feet, as the chute advances up the pitch, so as to 
carry the air from one chute to another, thereby ventilating the 
face of work. After the chutes are worked up to the chain pil- 
lar, skips or slices are then taken off each side of the pillar, 
from the upper pillar down the chute, taking as much of the 
pillar coal as can be safetly mined. Such timbers are used as 
the character of the roof and floor require. The coal thus 
mined is sent down the chute and loaded into cars at the gang- 
way. 

PILLAR AND BREAST. 

This system is also called the pillar and room method. The 
term breast is more frequently used in this region, hence the use 
of that term in this brief discussion. 

When this system is used, narrow chutes are generally started 
off the gangway, and are continued up to the first crosscut, 
which is usually from 80 to 50 feet from the gangway. From 
the first crosscut the chute is widened to a breast of from 24 to 
50 feet, depending on the strength of the roof and coal, the size 
of the pillars, and the depth of the workings below the surface. 
If the roof pressure is such that it necessitates a pillar more 
than twice the width of the breast, then the pillar and breast 
system is usually considered impractical. The breasts are 
driven up to the boundary above, usually a chain pillar. Cross- 
cuts are driven from breast to breast at required intervals, de- 
pending upon the amount of gas, etc. The pillars are not 
usually removed until this section of the mine is ready to be 
abandoned; then they are generally removed from the inner- 
most part of the mine, working outward toward the entrance. 

A study of the maps of the mines operated in King county 
will soon convince one that the two latter methods, and modified 
forms of a panel system, are used most generally. 

The coal beds of Western Washington are difficult and ex- 
pensive to mine. This is due to the fact that the beds may be 




Fig. 54. System of Mining, west gangway, No. 4 seam, Newcastle. 
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badly faulted or may dip steeply, or have poor roofs, or gas 
may be present in great quantities. The above mentioned diffi- 
culties do not always occur in the same bed, but where such a 
combination does occur the coal must be of exceptional quality 
if it pays to mine it. 

In some areas the dip of the beds and the character of the 
roof remain so uniform that it is not necessary to change the 
system of mining. In other areas these conditions change so 
rapidly that it is necessary sometimes to try several systems on 
the same level. This was the experience in the lower levels of the 
Lawson mine. 

This part of the report is not presented as a treatise on coal 
mining methods, but is used simply to suggest to the layman 
the various systems used. A full discussion of the subject 
would no doubt be of benefit to the coal mining men of the state, 
but to do so would require a close study of each part of every 
mine, a careful study of the depth of working, character and 
strength of roof and floor, presence or absence of gas, amount 
of worked out area, general squeeze on the mine, etc. 

UNDERGROUND WATERS. 

Nearly every coal mine is troubled more or less with water. 
This is particularly so in Western Washington, where the rain- 
fall is heavy, especially during the winter months. 

The mines at Renton, Newcastle and grand Ridge are 
troubled only with water that is contained in the more or less 
porous strata. At Issaquah the pre-glacial channel in Issaquah 
valley is a serious problem in the development of this field. 

At Cedar mountain. Cedar river is the principal source of 
water that might affect the underground workings of that 
area. At Taylor the synclinal structure will tend more or less 
to concentrate the flow of water toward the axis of the syn- 
cline. Of course, any fissures or open faults will deflect any 
water crossing their paths. 

In the Danville district there is no evidence of pre-glacial 
erosion that would materially affect the area near the mine 
openings, but to the eastward a distance of one mile, in section 
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Fig. 55. System of Mining, west gangway, No. 3 seam, Newcastle. 
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19, there are numerous streams issuing from beneath the gravel 
plain lying between Cedar river and Fish lake. 

The area to the northeast of Ravensdale will cause more or 
less trouble, due to the presence of streams at the contact be- 
tween the glacial drift and bed rock. There are very few sur- 
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Fig. 56. System of Mining, No. 1 Bed, Grand Ridge Mine. 

face streams within this area and nearly all the drainage is un- 
derground. 

In the Black Diamond-Franklin area no trouble is encoun- 
tered near the cores of the hills, but as the work advances south 
of the Franklin fault and west of Morgan slope, some trouble 
from underground water is likely to occur. 

In the early development of the Morgan slope, a well defined 
underground channel was struck at the contact of the bed rock 
with the glacial drift, while driving an air chute to the surface. 
This stream was of sufficient volume to flood the mine and it 
remained flooded for some time. South of Black Diamond in 








Fig. 57. System of Mining, No. 4 Bed. Ravensdale Mine. 
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the area south of the Franklin fault, and also to the south of 
Green river, there is more or less d€uiger from underground 
water, due to the pre-glacial erosion that has likely affected 
this area. Particularly is this true of the area adjacent to 
Green river. In section 34, T. 21 N., R. 6 E., a hole was sunk 
over 600 feet in depth, and the hole was still in glacial drift. 
The top of this drill hole is only about 300 feet above the level 
of Green river. On this basis pre-glacial erosion here extends 
200 feet beneath the bed of Green river. How much deeper 
this channel extends or how long it is, is not known. 

In the vicinity of Green river at Franklin one would nat- 
urally expect a greater amount of water than at some distance 
away from the river. This is especially true near any fissures 
or open fault planes. Water of this nature was struck in the 
new shaft, referred to in another part of this report. 

In the area lying east, southeast and northeast of Franklin, 
the underground water problem is more or less serious. In the 
entire water shed lying east of Green river, in the vicinity of 
Palmer, Bayne, Cumberland, Rose-Marshall mine and New 
Franklin mine, as the streams coming from the foot hills ap- 
proach points west of the Northern Pacific railway track, they 
sink beneath the surface and fiow underground. Along Green 
river, from the east line of section 9, T. 21 N., R. 7 E., to sec- 
tion 26, T. 20 N., R. 6 E., there are innumerable streams that 
come to daylight at the river's edge. How deep these streams 
extend is not known. It is presumed that they do not extend 
below the present level of Green river, but we have an example 
to the southwestward (section 34, T. 20 N., R. 6 E.), where 
the pre-glacial channel is at least 200 feet below the present 
level of Green river. 

An underground stream has been struck in the New Franklin 
mine, a little above the present level of the river. North of 
Green river, in the Durham-Kangley district, the same' condi- 
tion prevails as south of the river. The streams fiowing on 
the surface in the area east of the Northern Pacific railway 
sink west of the track, some of them fiowing to the northward 




Fig. 58. System 
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toward Cedar river, but most of them flowing toward Green 
river and reappearing at the river's edge. 

Throughout the development of this entire area, at any con- 
siderable distance from the rock hills, the problem of under- 
ground water is one worthy of serious attention. 

MINE TIMBER. 

Almost the entire western portion of Washington is more or 
less timbered. In parts of it grows some of the finest timber in 
the world. King county is well favored in this respect, but at 
present most of the big timber adjacent to the coal mines has 
been nearly all logged off. Only a few of the mines have a 
sawmill to cut timber for mining purposes. Nearly all the 
mines use second growth fir and spruce as props and gangway 
timbers, lagging being supplied by either using small trees or 
by splitting large fir trees. Hemlock is sometimes used in tem- 
porary work where other timber is expensive to get. 

In the later developed parts of the coal field there is a great 
abundance of good timber, but around Franklin and Black Dia- 
mond the timber is quite well cleaned up near the mines and it 
has to be hauled a considerable distance. However, generally 
speaking. King county is still well supplied with an adequate 
amount of mine timber. 

VENTILATION. 

Some of the smaller mines are ventilated by natural means, 
by using the main haulage way as the intake and allowing the 
air to go up an air chute for the upcast. This may be done 
where the difference in elevation between the level of the gang- 
way and the top of the air chute is great enough to produce a 
sufficient motion in the air column. There are instances where 
this difference is not great enough, or where the heating of 
certain areas in the sunlight or cooling in the shadows, would 
cause the air to reverse itself about twice a day. This was the 
case some years ago at the Kummer mine. 

After the mine becomes extensive, particularly if there is 
considerable explosive gas in the workings, some means of arti- 
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Fig. 59. System of Mining, McKay Bed, Lawson Mine. 
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ficial ventilation must be employed. This is usually accom- 
plished by installing a fan at the place selected as the upcast 
or outlet to the mine, and the air is exhausted by means of this 
fan. Various types of fans are in use, but nearly all in this 
county exhaust the air from the mine. Some of the fans are so 
constructed that they can be reversed and if necessary the air 
forced into the mine. This is done sometimes after an explosion 
of g&s and for some reason it is best to change the direction of 
the air current. 

The air as it enters the mine is generally split into equal or 
unequal parts, depending upon the area to be ventilated. Split- 
ting the air increases the volume, without having to increase 
the horse-power of the fan engine. Overcasts, doors, stoopings, 
etc., are used in the mine, whenever the superintendent thinks 

they are best suited. 

LIGHTING. 

In the mines that do not produce explosive gas, open lights 
are used. Formerly oil lamps were used entirely, but in recent 
years calcium carbide lamps are used, and they are fast re- 
placing the oil lamps. There are some people who have an ob- 
jection to the new carbide lamps, but they are gradually win- 
ning favor over the old style smoky and dirty oil lamp. 

In mines where great quantities of explosive gas is pro- 
duced safety lamps of some approved type are used. In some 
mines safety lamps are used entirely, while in others safety 
lamps are used in the chutes and breasts, and open lights in 
the haulage ways. This is a system of "mixed lights" and is 
vigorously condemned by some men. It is said that the use of 
this system has resulted in many explosions. 



CHAPTER VII. 
GENERAL CHARACTER OF KING COUNTY COAL. 

GENERAL STATEMENT. 

The coal of King county varies considerably in character 
because there are wide differences in moisture, volatile matter, 
fixed carbon, ash and all the other chemical subdivisions. 

In the western part of the county, in the Renton, Newcastle, 
Issaquah and Grand Ridge areas, the moisture content ranges 
from 4.9 per cent, to 10.7 per cent, for air dried samples. The 
volatile matter ranges from 30.1 per cent, to 41.9 per cent., 
and the fixed carbon from 88.6 per cent to 60.6 per cent. The 
ash in the workable beds ranges from 6.38 per cent to 18 per 
cent. The calorific power, as represented by calories, varies 
from 6,275 to 6,600, and the B. T. U. (British Thermal Units) 
range from 9,600 to 11,880. These coals are nearly the same 
in character and they might perhaps be called lignitic bitumi- 
nous. Some of the beds have coal with a cubical fracture, 
such as the Jones bed at Newcastle, the No. 6 bed at Issaquah, 
and the No. 7 bed at Grand Ridge. Most of these coals, how- 
ever, have a conchoidal fracture, and lose considerable moisture 
on air drying; some of them weather very quickly on exposure. 
They will not stock very well, and are liable to spontaneous 
combustion. As a house coal for range use, they are very satis- 
factory, since they kindle quickly, produce a quick fire, but burn 
up equally rapidly. Their low price is a factor in their favor. 
For furnace use they are not as well suited as some of the bi- 
tuminous coals. These coals, if used in producer gas engines 
or Parkinson furnaces, should prove very satisfactory. It is 
by using some special devices of this type that these lower 
grade coals will develop their greatest efficiency. 

The coals at Taylor are lignitic bituminous coals that have 
lost part of their moisture probably by folding and by intru- 
sions, and have really become bituminous in character. The 
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moisture in the coals of this district ranges from 1.9 per cent, 
to 8.7 per cent., air dried samples. The volatile matter varies 
from 25.3 per cent, to 41.4 per cent, and the fixed carbon from 
32.7 per cent, to 55.4 per cent. The ash runs from 8.9 per 
cent, to 39.8 per cent. The calories range from 4,400 to 
7,095 ; the B. T. U. from 7,920 to 12,770. 

These coals are usually so high in ash that they could not 
very well be sold in the domestic market. However, there are 
exceptions to this in some cases. Their best use is that to 
which the company places them, viz., burning the coal in the 
various kilns in the factories for the production of clay wares. 
In this work the ash constituent does not interfere so much as 
in other uses. 

In the Ravensdale field the coals vary considerably. The 
moisture ranges from 4.5 per cent, to 8.9 per cent. ; the volatile 
combustible matter from 35.5 per cent, to 42.1 per cent. ; the 
fixed carbon from 39.1 per cent, to 48.0 per cent; the calories 
from 5,060 to 7,080, and the B. T. U. from 9,100 to 12,740 ; 
all from air dried samples. These coals are used entirely by 
the locomotives of the Northern Pacific railway. 

At Black Diamond and Franklin the principal bed mined is 
the McKay. The Gem is also mined at Franklin. The McKay 
coal has a distinctly cubical fracture, and men who are thor- 
oughly familiar with this coal can distinguish it from any other 
coal by its characteristic physical properties. The coal from 
this bed is popular for nearly all purposes. It is used exten- 
sively for domestic purposes and the clean mine run coal is 
used a great deal on Alaskan steamers. The moisture in this 
bed varies from 1.8 per cent, to 3.3 per cent. ; the volatile mat- 
ter from 37.8 per cent, to 43.2 per cent. ; the fixed carbon from 
45.4 per cent, to 51.7 per cent. ; the calories from 6,615 to 
7,540 and B. T. U. from 11,910 to 13,630; all air dried. 

The other beds in the southeastern district vary very much 
in character. They represent beds that occur in the three sep- 
arate series. In the Kummer series the beds have original 
moisture of 12.4 to 14.1 per cent, and from 9,420 to 11,900 
B. T. U. They are lignitic bituminous coals. 
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The other beds in the Franklin series, besides the McKay, 
are the Harris, Gkm, Nos. 12, 11 and 10. The McKay and 
Gem were the only beds sampled. The Grem bed has about 7.8 
per cent, original moisture and air dries to 2.6 per cent., with 
volatile matter making 35.9 per cent., fixed carbon 50.2 per 
cent., and 12,010 B. T. U, on air dried samples. 

The other beds occuring in the Franklin series and mined 
more or less in other part of the field very in moisture from 2.2 
per cent, to 7 per cent. ; volatile matter from 27.1 per cent, to 
39.8 per cent. ; fixed carbon from 30.9 per cent, to 48.8 per 
cent. ; ash from 8.7 per cent, to 39.6 per cent. ; calorieis from 
4,555 to 7,215; B. T. U. from 8,200 to 12,990; air dried sam- 
ples. These coals are all more or less impure and represent 
the other beds in the Franklin series aside from the McKay 
and Gem. 

In the Bayne series the workable beds range in moisture 
from 1.5 to 7.0 per cent. ; volatile matter from 81.8 to 38.2 per 
cent. ; fixed carbon from 42.5 to 57.7 per cent. ; ash from 8.36 
to 21.8 per cent.; calories from 5,785 to 7,365, and B. T. U. 
from 10,410 to 13,260. Some of these beds make satisfactory 
domestic coal when properly cleaned, but their best use is for 
steam purposes. Nearly all the workable coal in this area can 
be classed as bituminous. All or nearly all of it has a cubical 
fracture and is jet black in color. Some of the beds of this 
series are supposed to be fairly well suited for gas making 
purposes. It is likely that the great amount of ash in most of 
it will prove a drawback for this purpose. 

Summarizing, we find that King county has a variety of coal, 
ranging from lignitic bituminous, in the western part of the 
county, to a bituminous coal in the eastern part, coal that is 
suited for a great many purposes. It is true, that when com- 
pared with certain high grade Eastern coals, or with some of the 
coals in the Alaskan fields, our coals do not stand very high, 
but for ordinary purposes, where a comparatively cheap fuel is 
needed. King county coals do very well. 
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CHAPTER VIII. 
MARKETS FOR KING COUNTY COAL. 

GENERAL STATEMENT. 

A discussion of the markets for King county coals includes 
a general statement regarding nearly all fuels entering the 
markets of the Pacific Coast. It would require a market expert 
to collect and arrange the data for a complete report. At this 
time, only the data that are readily available are used and no 
attempt is made to formulate a thorough report covering the 
situation. The increasing use of California fuel oil has had a 
decided effect on the coal production of Washington, and it 
has been deemed advisable to include some information on that 
subject as well. 

The following tables gives an idea of the volume of coal 
trade for a specified period of time : 

FOR SIX MONTHS OF 1910. Tons, 

From railway company mines 733,104 

From commercial mines for railway use. . 182,000 

For vessel use 180,000 

For domestic use, apartments, family 
hotels, etc.: 

East of Cascades 65,000 

West of Cascades 110,000 

For steam plants, gas works, etc 470,040 

Total 1,740,144 

Inasmuch as a certain percentage of lignite lump and nut 
coals are used in steam plants, it is impossible to determine ac- 
curately just what proportion of the coal used for domestic 
purposes is lump coal, but the following figures are approxi- 
mately correct: Tons, 
Bituminous lump coal, east of Cascades... 65,000 

Bituminous lump coal, west of Cascades 12,000 

Lignite lump coal 48,000 

Total 125,000 

All the above figures are for six months of 1910. 
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VARIETIES OF COAL. 

The coals of Washington are divided into four classes, viz., 
lignite, sub-bituminous, free-burning bituminous and coking 
bituminous. 

LIGNITE. 

In the lignite class are the coals found in Lewis and Thurston 
counties. These coals are of low grade, an average analysis 
showing from 18 to 35 per cent, moisture, and from 9 to 14 per 
cent. ash. They can be mined very cheaply, and this is their 
chief recommendation. They are not a strong factor in the 
market, taking the business that is close at hand, and they 
cannot compete in the large market, such as Seattle, Tacoma 
and Portland, except during times of coal shortage. 

Mines producing lignites are as follows : Washington Union 
Company, Perth, Potlatch, Mendota and Wilson Company. 

SUB-BITUMINOUS. 

Coal of this character is mined at the Grand Ridge, New- 
castle, Renton and Issaquah mines. The coal produced by these 
mines is sub-bituminous, very similar in structure to that ob- 
tained at Rock Springs. The best beds will class a little higher 
than Rocky Mountain or Almy, but the coal is higher in mois- 
ture and ash than Rock Springs, throwing considerable fire 
when used in a locomotive. 

The above mines produce about 40 per cent, lump, SO per 
cent, to 25 per cent, nut, and 35 to 40 per cent, pea coal. The 
nut and pea varieties are put through washers to eliminate the 
clay, bone, etc., and the lump is picked over picking tables. 
The nut coals are in demand during the summer, on account 
of quick ignition. 

FREE-BURNING BITUMINOUS. 

This coal is mined chiefly in the Roslyn and the Green river 
fields. The free-burning bituminous coals vary so in quality 
that it would be necessary to describe the coal from each mine 
separately, in order to do so properly. In the Roslyn field the 
coal secured in all mines is from the same bed, but on account 
of the greater folding to the westward, the character of the 
coal changes from a lower fixed carbon to a higher fixed carbon 
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in the west end. For Instance, at the east, or Cle Elum end, 
the coal is very little removed from a low grade sub-bitmninous, 
while at the west end (Roslyn Fuel Company) it is almost a 
coking coal. The beds in this field lie at pitches ranging from 
7 to 25 degrees, and it is the only field in the state, outside of 
the lignites, where a reasonable percentage of lump coal can be 
produced, the percentage ranging from 18 to 20 per cent, on 
the west end, to 45 per cent, at the east end. The Patrick & 
McKay mine and the Northwestern Improvement Company 
mines 2, 3, 4, and 6 produce about 40 per cent. lump. 

The Roslyn production goes to the railways, with the ex- 
ception of some 750 tons per day, which are sold east of the 
Cascade mountains for domestic purposes. 

Of the mines in the Green river field, the Black Diamond 
No. 11, or Morgan slope, and the Black Diamond No. 14 of the 
Pacific Coast Company, on the McKay bed, are producing a 
superior grade of coal, low in ash, for steamship use. They 
produce, however, only about 18 per cent, of lump coal. 

The other beds in the Green river field are, for the most part, 
rather impure and require washing, except the Carbon bed at 
Bayne. Some of them produce a small amount of lump coal, 
but on account of its bony nature the coal does not sell readily 
if Black Diamond, Roslyn or Carbonado coal can be bought. 

COKING BITUMINOUS. 

This coal is found only in the Carbonado and Wilkeson 
fields. The best steam coal bed is the Wingate, so-called, at 
Carbonado. This bed runs through the Gale Creek and South 
Prairie properties also, but it cokes heavier at those points 
and no lump can be obtained, except at Carbonado, where the 
bed seems harder. Even at Carbonado the Wingate bed pro- 
duces but 15 per cent, of lump. 

There are a number of beds in this field being worked, but 
they are, for the most part, poor steamship coals, and will not 
be used for such work, unless the McKay or Wingate coals are 
off the market. 

The mines producing coking bituminous coals are located at 
Carbonado, Wilkeson, South Prairie and Fairfax. 
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COAL PRICES IN SEATTLE AND NEIGHBORING CITIES. 

SEATTLE. 

Lump Coal. 

At reUiU yards At mines te 

to dealers, tfiOO carloads, tJt^O 

llts. per ton. lbs. per ton 

Carbonado |6 50 |5 25 

Black Diamond 6 50 5 00 

RoBlyn 6 25 5 00 

Newcastle 4 25 3 25 

Renton 4 25 3 25 

Wellington 7 00 •e 50 

Nanaimo 7 00 •B 50 

Boat Harbor 7 00 

Nut Coal. 

Newcastle |3 25 |2 50 

Renton 3 25 2 50 

Various bituminous 3 25 2 75 

Wellington 6 00 



Steam Coal. 

For vessels at Carload shipments 

Seattle per ton f. o. t. cars at mine 

of 2Jt^0 Ihs. per ton of tJ^O lbs. 

Carbonado, Wingate M 00 |3 50 

Douty veins 3 40 2 75 

Black Diamond 4 00 3 50 

Other bitum. steam coals.. 3 25 2 50 

PORTLAXD.t 

Japanese %7 50 

Washington |7.00 to 7 50 

Australian 10.00 to 10 50 

Rock Springs. Wyo 9.50 to 10 50 

Diamond. Wyo 10 00 

Carbon Hill. Wash., lump 10 50 

Carbon Hill, Wash., steam 7 50 

Newcastle, Wash 7 00 

Beaver Hill, Ore |9.00 to 9 25 

Blacksmith coal 17 00 



•Thli la At Seattle tor carload shipments to points outside of water-front 
teaming limits. 
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SPOKANE 



• 



Govern 6er and December, 
Grade. Wholesale, Retail. 

Rock Springs |7 20 |9 00 

Owl Creek 7 20 9 00 

Kirby 7 20 9 00 

Carney 6 70 8 50 

Bearcreek 6 35 8 25 

Roslyn steam 5 25 6 25 

Canadian steam 5 25 6 25 

SAN FRANCISCO. 

Wellington, clean |8 00 

Wellington, average 7 50 

Australian, clean 8 00 

Australian, average 7 50 

Puget Sound, clean 6 50 

Puget Sound, steam $5.00 & 5 50 

Pennsylvania anthracite 15 00 

Colorado anthracite 12 50 

New Mexico anthracite 13 50 

Anthracite briquets 10 00 

Cumberland, smithing 12 50 

Utah, Wyoming and New Mexico, clean, 

(for domestic use only) $9.00 & 8 00 

COMPETITIVE FUELS. 
VANCOUVER ISLAND COAL. 

The best average steam coal on the Pacific Coast is mined 
at Comox. It has a very large percentage of lump. In fact, 
only lump coal is sold for steamship contracts. This coal is 
not as desirable as some others for domestic use, due to its 
coking too heavily and containing too much sulphur. 

The coals produced at Nanaimo, Ladysmith and Boat Har- 
bor are from the same bed, except that Nanaimo also works a 
small bed which is put into their steam coal. The main bed, 
however, varies at the different points. It is generally con- 
ceded that the Ladysmith coal is the best for household pur- 
poses, being cleaner and freer from rock. Nanaimo is the next 
best, the Boat Harbor coal being high in sulphur and prone to 

♦Coal Age, November 25, 1911. 
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make an excessive amount of screenings. All three coals, though 
they coke slightly, can be classed as free-burping bituminous 
coals. It is almost impossible to obtain exact figures showing 
how much lump is produced but it is estimated that about 75 
per cent, of the output is lump. 

The principal markets for Comox coal are the steamships and 
railroads — ^White Pass ' & Yukon, and Canadian Pacific — the 
small coal being washed and made into coke. The principal 
markets for Ladysmith, Nanaimo and Boat Harbor coals are 
domestic purposes in British Columbia, California, Puget 
Sound and Alaska; steamships and steam purposes in British 
Columbia, Alaska and California. All of the nut and slack 
from these mines, with a possible exception of a few hundred 
tons per annum, is disposed of on Vancouver island and the 
Mainland of British Columbia. 

Foreign markets controlled by British Columbia and Aus- 
tralian coal, average receipts: 

Receipts, Kind of Coal, 

San Francisco 333,000 Australian and Vancouver Island. 

Guaymas 55,000 Comox. 

Other points on West Coast 

of Mexico 15,000 Australian and Comox. 

Alaska 65,000 Comox, Nanaimo and Ladysmith. 

San Diego 2,500 Australian. 

Columbia River 22,000 Australian. 

Puget Sound 89,856 Ladysmith and Australian. 

ANALYSES OP VANCOUVER ISLAND OOAL.* 



LOCALITIES 



Comox— 
Union colliery, upper seam.. 
Union colliery, No. 4 slope, 

Comox seam 

Nanaimo— 
Nanaimo colliery, No. 1 

shaft, lower seam 

Nanaimo colliery. No. 5, 

Southfleld mine 

Wellington mine 



Moisture 


Volatile 
matter 


Fixed 
carbon 


Ash 


Sulphiur 


1.06 


29.24 


67.08 


9.60 


3.05 


0.88 


27.84 


61.82 


8.70 


1.26 


2.86 


85.84 


54.79 


5.5 


1.01 


2.08 
2.75 


85.78 
88.03 


66.26 

62.64 


6.00 

6.68 


0.28 





Calorific 
value in 
B. T. U. 



13,261 
13,881 

12,951 

13.261 
12,567 



* Bulletin No. 1035, Canadian Geological Survey. 
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The following table gives an aggregate summary of the 
output of the Coast collieries (including Nicola valley) for the 
year 1910, and shows the dispositions made of such product: 



SALES AND OUTPDT POB YEAR 



(Toiu of 2,240 pounds) 



Sold for consumption In Oanada... 
Sold for export to United States... 
Sold for export to other countries. 



Total sales 



Used In making: coke 

Used under colliery boilers. 
Lost In washing............ 



Total for colliery use. 



GOAL 



Tods 



1,065,861 

863.722 

60,290 



4,670 
124,548 
186,204 



Tods 



1,479,878 



264,422 



1,744,295 



BAST KOOTBNAY COAL. 

The gross output of the collieries of the East Kootenay dis- 
trict for the year 1910 was 1,865,119 tons (2,240 lbs.) of coal 
actually mined, of which S,5S9 tons were put into stock, making 
the actual consumption of coal 1,361,580 tons. Of this gross 
consumption of coal 983,665 tons were sold as coal, 82,828 
tons were consumed as fuel by the producing companies, 11,073 
tons were lost in washing, while 334,619 tons were converted 
into coke, of which there was produced 215,696 tons, while 
1,940 tons of coke were added to stock, and 79 tons were used 
under company's boilers, making the coke sales for the year 
218,677 tons. 

The East Kootenay collieries exported to the United States 
about 80 per cent, of the coal they sold and about 4 per cent. 
of the coke. 

The following table gives an aggregate summary of the 
output of the East Kootenay collieries for the year 1910, and 
shows the disposition made of such product: 
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SALES AND OUTPUT FOB YEAR 


COAL 


COKE 


(Tons of 2,240 pounds) 


Tons 


Tons 


Tons 


Tons 


Sold for consumption In Canada 


182.578 
751,087 




204,947 
8,730 




Sold for export to United States 






Snid for ft^port to other <^0"PtHefl. ..-,,.-- 










083,665 






Total sales 






213.677 


Used In maklnsr coke 


834,519 
82,323 
11.073 




Used under coUiery boilers , etc 






79 


Lost In washlnsr 










427,915 






Total for colliery use 






Stock on hand first of year 


1.538 
5,077 


269 
2,209 




Stock on hand last of year 






Difference added to stock durlnsr year 


3.669 


1,940 








Output of collieries for year 


1,366,119 




215,696 









The following table shows, for the past four years, the output 
and the per capita production of the various districts in British 
Columbia.* 



Year 



1907. 



1906. 



1909. 



1910. 



DISTRICT 



fEast Kootenay District 

i Coast District 

t Whole Province 

fEast Kootenay District 

i Coast District 

L Whole Province 

fEast Kootenay District 

-{ Coast District 

[Whole Province 

fEast Kootenay District 

"{ Coast District 

L Whole Province 



Gross tons 
of ooal 
mined 



876,731 
1,342,877 
2,219.608 

883,206 
1,226,182 
2,109,387 

923,866 
1,476,736 
2.400,600 

1,365,119 
1,774,110 
3,139,235 



Total 






number 


Tons of 


Number 


of em- 


coal 


of men 


ployees 


mined 


employed 


at 


per 


under- 


colliery 


employee 


groimd 


2,290 


883 


1,627 


3,769 


856 


2,862 


6,059 


366 


4,389 


2,624 


360 


1,746 


3.549 


346 


2,666 


6,073 


347 


4,432 


2,427 


380 


1,737 


3,991 


370 


2,976 


6.418 


374 


4,713 


3.111 


439 


2,874 


4,647 


382 


3,629 


7,758 


404 


5,906 



Tons of 

coal 

mined 

per 

under- 

^ound 

employee 



574 
409 
606 

506 
456 
476 

532 
496 
509 

575 
502 
532 



* Annual report Minister of Mines for year ending 1910. 

During the year 1910 about 51.8 per cent, of the coal, sold 
as such, by the collieries of the province was consumed in British 
Columbia ; about 46.S per cent, was exported to. the United 
States, including Alaska; and 2.5 per cent, was exported to 
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other countries, chiefly to Mexico. Of the coke sold, about 96 
per cent was consumed in British Columbia, and the remainder 
was exported to the United States. 

The distribution of this output of coal and coke is shown in 
the following table: 

COAL AND COKE PRODUCED, EXPORTED, ETC., BY PROVINCE DURING 

YEAR 1910. 



SALES AND OUTPUT FOB YEAR 


COAL 


COKE 


(Tons of 2,240 pounds) 


Tons 


Tons 


Tons 


Tons 


Sold for consumption In Canada 


1,238,439 

1,114,809 

fl0,290 




213,274 
8,730 




Sold for export to United States 






Sold for export to other countries 








2,413,638 






Total sales 






222,004 


Used In maklnsr coke 


339,189 
206,871 
146,277 






Used under colliery boilers, etc 




79 




Lost in washlne 








602,337 






Total for colliery use 




79 




36,290 
69,650 


17,109 
13,065 




Stock on hand first of year 


3,105,876 


222,083 


Stock on hand last of year 








•33,360 




Difference (*added to), (ttaken from) stock 
during year 






t4,054 










Output of collieries for year 


8,139,236 


218,029 











APPBNDIX. 



GENERAL STATEMENT OF COAL MINING 

IN WASHINGTON. 

Coal mining in this state began in 1848 when a small amount 
of lignite was mined from a bed outcropping on the banks of 
the Cowlitz river. In 1852 coal was found on the area where 
the city of Bellingham now stands, and it was here that the first 
real mining began. Shipments from this mine did not begin 
until 1860. A mine fire occurred at this mine in 1878 and no 
coal has been mined from it since that date. 

King county began to ship coal to the outside world in 1871, 
but the coal had been used locally for many years previous to 
that time. On the banks of Black river, near the town of Ren- 
ton, coal was discovered in 1859. This bed was not very clean 
and so was not mined extensively. In 1862 coal was discovered 
near what is now called Issaquah, and several small shipments 
were made to Seattle where the coal was sold for $22 per ton. 
A year afterward coal was discovered in Coal creek and a mine 
started at what later was called Newcastle. Arrangements 
were ma-de to ship coal to Seattle, transporting it by wagons 
from the mine down to the shore of Lake Washington ; then by 
barge around to Union bay; hauling it by teams across the 
portage to Lake Union ; and from this point distributing it to 
the various parts of the then little sawmill town. 

In 1876 and 1877, a railroad, now called the Columbia and 
Puget Sound, was built from Seattle to the mines at Newcastle 
and to the coal prospects which had been struck near Renton. 
After railroad connections were made, Seattle coal, as it was 
then called, became a strong competitor with the California 
coal on the San Francisco market. 
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In the early eighties, a higher grade coal than either the New- 
castle or Renton coals, was discovered outcropping in Green 
river. The railroad was extended from Renton to Black Dia- 
mond and Franklin and the coal industry became important. 
While these discoveries were being made and new fields devel- 
oped in King county. Pierce county was also becoming known 
as a prospective coal shipper. In 1875 coal was discovered in 
the Carbon river canyon, and on the banks of Gale creek. The 
Northern Pacific railway was extended from Tacoma to Wil- 
keson in 1876. These new mines operated in a small way for 
three or four years when they were abandoned until 1885, at 
which time they again began to ship coal and have been a fac- 
tor in the coal industry ever since. 

Producing mines were also opened in the Roslyn coal field 
between 1880 and 1885, and these mines continued to increase 
their production until in the past few years this county has at 
times led the state. 

Lewis, Thurston and Cowlitz counties have produced more 
or less coal in the past ten or fifteen years. Lewis and Thurston 
especially have become important producers. 

Clallam, Skagit and Whatcom counties have been rather ir- 
regular in their coal shipments. The mines of Clallam and 
Skagit counties are closed at present, and the Blue Canyon 
mine is the only one operating in Whatcom county. 

Washington is the only state on the Pacific Coast that pro- 
duces coal in any quantity. Oregon and California coals are of 
lower grade, and cannot compete with the very cheap fuel oil of 
California. The production of coal in the Washington mines 
has not increased nearly as rapidly as has the growth of the 
entire Pacific Coast. In fact, for the past ten years, the an- 
nual increase has not doubled itself, while the production of 
California oil has increased about twenty-seven times. Should 
the supply of California oil decrease suddenly, the coal areas 
of this state would develop by leaps and bounds. 
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Western Washington contains by far the largest percentage 
of coal land in the state. Clallam county has an area of fair 
coal of undetermined extent. A mine has been opened near East 
Clallam. Jefferson county has some coal outcrops at the west 
em end of the county, along the Hoh river It is not improb- 
able that coal underlies Scow bay, near Port Townsend. What- 
com county has its low grade sub -bituminous coals underlying 
the city of Bellingham, and its high grade bituminous coals at 
Blue Canyon. This latter area has been worked extensively at 
the Blue Canyon mine. The coal at this point occurs more in 
the form of lenses than in a bed of uniform thickness. The an- 
thracite of Whatcom county occurs near Glacier and has been 
advertised quite extensively. The coal is doubtless of very high 
grade but there is some question as to the amount of minable 
coal in that area. Coal has been known to exist in that vicinity 
for the past twelve or fifteen years and a great deal of money 
has been spent in prospecting but no shipments have been made 
from this field as yet. 

Skagit county has some high grade coal. Mines have been 
opened at Cokedale and some prospects across the Skagit river 
from Hamilton partly developed. The Cokedale coal produced 
a very good coke but the coal beds or lenses were badly dis- 
turbed and the mines were finally closed. The Hamilton dis- 
trict never got beyond the prospecting stage. 
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Snohomish county has some thin beds of bony coal on the 
Pilchuck river. It is not improbable that thicker beds occur at 
some points in this vicinity. King county has several areas of 
coal that ranges from a sub-bituminous at the west end of the 
coal field to a bituminous coal at the eastern end. The Ren ton, 
Newcastle, Issaquah and Grand Ridge areas produce sub-bitu- 
minous coals of about equal merit and compare favorably with 
the Wyoming coal that enters the markets of Southeastern 
Washington and parts of Oregon. The Black Diamond-Frank- 
lin area produces the famous McKay coal which is considered 
a very satisfactory all-around coal. The remainder of the 
Green river field in the vicinity of Cumberland and Bayne pro- 
duces steam coals and some house coal. 

There are approximately eighty-two square miles of King 
county that are known to be underlaid with coal that can in 
all probability be mined economically. There are approxi- 
mately fifty square miles of the county classed as probable coal. 
There are about twenty-four square miles in the Raging river 
district that contain coal but so badly disturbed by faults, 
folds and intrusions, as to be rendered practically valueless, at 
least for the present. In all there is sufiicient known coal in 
this county to last the present market demands for a great 
number of years to come. 

Pierce county coals are higher in fixed carbon than the King 
county coals. This area extends in a comparatively narrow 
and somewhat irregular belt from a point near Buckley on 
White river to the town of Ashford on the Nisqually river. 
The belt is from five to seven miles wide and occupies most of 
range 6 east for the entire length of the county, north and 
south. By far the best part of the field is at the north end 
and mines have been developed at Carbonado, Wilkeson, Bur- 
nett, Melmont, Spiketon and Fairfax, some of which produce 
high grade steam, domestic and coking coals. The area south 
of Evans creek is badly disturbed by folding, faulting, and ig- 
neous intrusions. While the coal is good in places there is 
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much of that area that from a commercial standpoint is nearly 
worthless. The southern end of the field has been prospected 
rather extensively, and at Ashford much money has been spent 
with no great promise for future mining in this area. 

In Lewis county there are some bituminous coals near the 
eastern end. They have been prospected and advertised ex- 
tensively but no shipments have been made from this region. 
The beds are somewhat disturbed and the coal is high in ash. 
At Ladd, just east of the center of the county, are some mines 
producing sub-bituminous coals; to the westward they grad- 
ually change in character until at Centralia and Mendota the 
coals become lignites. 

In Thurston county occurs an area of lignite coal similar 
in character to the Lewis county lignites. In Cowlitz county 
occurs lignites similar to the Lewis and Thurston county lig- 
nites. Up to the present time there has been a limited demand 
for these lignites, due to their low heating values. But of late 
more attention has been paid to their burning, and special 
furnaces and grates have been constructed so that greater ef- 
ficiency is now to be had from their burning than was formerly 
possible. In fact, there appears to be a comparatively bright 
future for the most favored areas containing this grade of coal. 

Cast of the Cascades, Kittitas county is the only one of im- 
portance as a coal county. The best area in that county is the 
one developed at Roslyn and Cle Elum. The Roslyn is the 
principal bed of this series and is a very satisfactory coal for 
steam and domestic purposes. Other areas occur in Kittitas 
county, such as those on the head waters of the Taneum and 
the Manastash; some outcrops at Table mountain; but the 
commercial value of these areas is indeed doubtful. 

Yakima county contains some coal near the head waters of 
the Naches which is doubtless similar to the Manastash and 
Taneum areas. 
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